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N the more recent medical literature much 
attention has been directed toward the 
problem of gastric carcinoma arising from 

chronic peptic ulcer. Pathologists and sur- 
geons are equally interested as both the 
problem of etiological relationship between 
chronic stimulus and tumor and the question 
of operative treatment of chronic gastric 
ulcer are involved. As a pathological change 
is subject to malignant degeneration, more 
radical treatment, of course, is required than 
for a lesion devoid of this menace. 

The theory that malignant degeneration of 
chronic peptic ulcer is possible cannot be 
denied. There is ample evidence that malig- 
nant tumors may start in the edge of a chronic 
ulcer, for example kangri cancer, lupus cancer, 
carcinoma arising in pressure ulcers of the 
tongue, etc. That long continued stimuli may 
produce cancer of the stomach has been dem- 
onstrated by J. Fibiger. In cancers formed in 
a gastric ulcer such a stimulus may be 
represented by the niche where food particles 
are constantly undergoing decomposition; 
Mayo found malignant change three times in 
42 cases of diverticulum of the large bowel. 

The actual relationship between peptic 
ulcer and cancer, however, is another ques- 
tion. Is there a definite relation between 
them, and if there is how close is this rela- 
tionship? What are the chances of a chronic 
peptic ulcer becoming malignant? Much has 
been written on the subject and the opinions 
brought forward differ greatly. Rokitansky 


was one of the first to allude to the possibility 
of the incidence of peptic ulcer and cancer of 
the stomach. In 1878, Lebert reported 8 cases 
of gastric cancer in which typical symptoms 
of peptic ulcer were observed for many years 
before death. Hauser was the first to furnish 
histological evidence of cancer arising from 
the edge of a chronic ulcer. Since then many 
reports have been made of such cancers and 
some of these reports contain data as to the 
frequency of such lesions. Unfortunately, not 
all of these statistics can be used for com- 
parison as many of the reports obviously are 
not complete. In only a few instances is the 
percentage given of gastric ulcers becoming 
malignant and of carcinoma probably arising 
from chronic ulcer. Most of the statistics 
published mention but one of these items, the 
“frequency of ulcer cancers.” 

As stated the opinions of different authors 
vary greatly. According to A. Nielsen there 
is not sufficient evidence to prove that can- 
cers develop on a chronic ulcer base. Hirsch- 
feld does not accept the theory of an etiolog- 
ical relationship between ulcer and cancer. In 
the opinion of R. Schmidt, patients suffering 
from chronic ulcer are immune to carcinoma. 
Henke and Stromeyer stress the rarity of 
cancers arising from gastric ulcers. Walton 
expresses the opinion that such cancers are 
more common than generally believed. Ac- 
cording to Fuetterer a great many pyloric 
cancers arise from chronic ulcers. ‘Table I 
shows a few statistics on malignant degenera- 
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tion and discloses the discrepancies in opin- 
ions. If we accept only those compilations 
which furnish clear and complete figures and 
reject all others, the reasons for the differences 
in opinion may be discussed under three 
heads: (1) the specimen itself; (2) the lack 
of uniformity in technique in studying the 
specimen; and (3) the lack of criteria on 
which to base a diagnosis. 

1. The specimen. The pathologist is more 
likely to see fewer cases of cancer arising from 
gastric ulcer than the surgeon who has the 
opportunity of resecting early cases. When a 
case comes to autopsy the tumor has prog- 
ressed so far that the entire floor of the ulcer 
is so extensively destroyed that it is almost 
impossible to determine whether or not there 
had been a pre-existing ulcer (Payr). 

TABLE I.—STATISTICS AS TO MALIGNANT DE- 
GENERATION 
Carcinomatous 
degeneration 

of ulcer 

per cent 


Carcinomata 

arising from 
chronic peptic ulcer 
Author per cent 
Borrmann oF I 
Paterson I None 
Garré. . 3 to 5 
Orator...... 2 8.5 
Payr. : 26 
Moynihan......... 18.5 about 66 
Newcomb 3.5 13 


To to 15 


McCarty and Wilson... 71 
McCarty oer 68 
Brinkmann 5-5 


2. Technique of studying specimen. Statis- 
tics based upon clinical and macroscopical ob- 
servations only should be discarded for, as will 
be pointed out later, positive proof of cancer 
developing on an ulcer base can be had only 
upon microscopic examination. Even material 
worked up with the utmost care may show 
marked deviations, depending on what cases 
are included in the series. It should be re- 
membered that many surgeons are very 
radical in that they resect almost all ulcers, 
even subacute ones, coming to their care. If 
all ulcers observed are included, the rate of 
carcinomatous degeneration would be very 
low. In our opinion all ulcers should not be 
included. Acute or even subchronic ulcers 
are not considered as liable to malignant 
change. Therefore, only callous ulcers, posi- 
tively chronic, should be included. If only 
these are accepted, the percentage will be 
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much higher. Most of the articles publishe | 
are not clear on the point as to whether or n 
the ulcer is of the long standing callous ty; 
It is for this reason, we believe, that t 
statistics show such marked discrepanci: 

3. Criteria for diagnosis. Opinion is 1 
yet uniform as to the criteria for, and po 
bility of, determining that a cancer has « 
veloped from an ulcer. We should like to 
more fully into detail as to this question bei re 
commenting upon our own cases. 

The symptoms of cancer secondary to u 
will be dealt with from three standpoi: s: 
(1) the clinical; (2) the pathological d 
macroscopic; and (3) the histological feat °s. 

From a clinical standpoint, the sympt. ms 
point to the possibility of an ulcer underg: ng 
cancerous degeneration if the symptom of 
ulcer—pain after taking food, pyrosis, - ur 
eructation, etc.—after long standing, yeai or 
decades, gradually change into typical sy \p- 
toms of gastric cancer—almost perma: «nt 
dull ache, aversion to food, rapid los: of 
weight, cachexia. Of course, even more : on- 
vincing are characteristic changes in the 
laboratory and X-ray findings. In several 
cases in which gastro-enterostomy had !:cen 
performed many years previously, maligiant 
degeneration of gastric ulcer was observe at 
a second operation. We had a case in our 
clinic in which there was a 5 year interval be- 
tween the operations. Unfortunately, it was 
possible to examine only a lymph gland near 
the pylorus in which adenocarcinoma was 
demonstrated. 

All cases of gastric cancer with norm:! or 
even increased hydrochloric acid should 
arouse suspicion of malignant degeneraticn of 
peptic ulcer. Moreover, long anamnes': in 
itself points to previous ulcer, as accordi! 4 to 
Lebert 83 per cent of patients with ge -tric 
cancer die within 18 months, 9 per cent w hin 
2 years, the remaining 8 per cent wit! n 4 
years, the latter being without exce ‘ion 
scirrhous cancers. Such cases as th of 
Paterson—one patient alive 3 years the 
other alive 41% years after gastro-entero- »my 
for inoperable cancer—are extremely ra 

These symptoms, however, do not gi 
tirely satisfactory data for the diagn« 
cancer secondary to ulcer. Often lapar: »my 


en- 
; of 
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ig. 1. Chronic peptic ulcer showing unchanged relation 
© muscularis mucose and muscular coat. Iron hema 
t xylin stain. X15. 


is) a case which seems typical for ulcer, reveals 
n> ulcer. In such cases, according to Hauser 
aiid Versé, the underlying pathological change 
is chronic gastritis. On the other hand, ab- 
sence of symptoms does not exclude the possi- 
bility that ulcer has been present as has been 
demonstrated by the accidental finding at 
autopsy of an ulcer and the great number of 
sudden perforations without a previous his- 
tory of ulcer. As to the malignant degenera- 
tion of an ulcer for which a gastro-enterostomy 
has been performed, which malignancy is 
detected at a second operation, it is question- 
able whether the ulcer was not already malig- 
nant at the time of the first operation. If con- 
siderable time has elapsed between the first 
and second operations, the probability of the 
latter assumption decreases, especially if the 
tumor is of small size at the time of the second 
operation. 

Macroscopic examination of the operative 
specimen gives more certain findings. In the 
first place the location of the lesion is of im- 
portance. Malignant degeneration of a duo- 
denal ulcer is extremely rare. On the other 
hand, malignant change in a pyloric or pre- 
pyloric ulcer is found ten to fifteen times more 
often than in ulcers situated higher along the 
lesser curvature. Ulcers 2 centimeters or 
more in diameter are said to be especially 
liable to malignant degeneration. 

It is rather difficult to give a comprehensive 
macroscopic picture of a cancer secondary 
to ulcer, as the picture varies according to 
the stage of development. In the beginning, 
sometimes even in a rather advanced stage, 
it cannot be distinguished from a simple, 
chronic, peptic ulcer, all the characteristic 
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Fig. 2. Progressive separation of muscularis mucosze and 
muscular coat toward the ulcer edge in chronic peptic 
ulcer. Iron hematoxylin stain. 1.5. 


features of which it possesses. In some cases 
there is a sharply circumscribed round or oval 
defect in the mucosa, at the edges of which 
the mucosa is rolled inward and fixed to its 
base. In other cases the edges are under- 
mined, overhanging, and rigid. The mucosa 
around the ulcer is often thrown into radial 
folds. The floor of the ulcer consists of dense 
scar tissue, smooth and never crumbling; in 
extreme cases it may be 2 centimeters thick. 
The defect often has the shape of an inclined 
funnel, the steep wall of which is at the cardiac 
edge, while it slopes gently toward the pyloric 
edge. This shape is very probably characteris- 
ic of chronic peptic ulcer, as, according to most 
authors, it corresponds to the area containing 
the normal arterial supply of the stomach. 
Primary cancer destroys all vessels with which 
it comes in contact and a shape characteristic 
for the obstruction of only one of the larger 
vessels is an exception and will develop only 
by chance. 

The most convincing signs of peptic ulcer 
are observed in cross sections of the ulcer. 
We find there the following characteristic 
picture of the muscular coat: At the outer 
edge the muscle fibers radiate as a sharply 
limited, tight strand, in an acute or even a 
right angle, to the ulcer floor where they are 
lost. This condition is the result of a cica- 
tricial contraction by which the musculature 
is pulled toward the center of the ulcer where 
it will eventually be entirely destroyed. No 
muscle tissue is found in the ulcer base. If a 
pre-existing cancer becomes ulcerated, this 
behavior of the muscle coat is never observed, 
as the muscle becomes “‘grubbed up”’ and the 
fibers are widely spread by the invading 
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Fig. 3. Case 1. Photomicrograph showing the edge of 
the ulcer. m, Muscular coat; c, carcinomatous glands in 
ulcer base. X 3.8. 


neoplasm. Another characteristic sign, some- 
times visible with a hand lens but more often 
seen only with the microscope, is fusion of the 
muscularis mucose and the muscular coat at 
the edge of the ulcer. The importance of this 
sign will be dealt with in the histological 
discussion. 

Very often extensive peritoneal adhesions 
are present. The omentum may be fixed in 
radial folds to the base of the ulcer, and some- 
times the base of the ulcer is formed merely by 
these adhesions. In cancer, extensive adhe- 
sions are seldom present, even in case of 
complete perforation. 

If the ulcer shows only the signs described, 
it cannot be distinguished from a simple 
chronic ulcer. At times, however, at some 
part of the ulcer edge, a medullary swelling 
of the mucosa is observed, which may extend 
into the ulcer base. The cut surface shows a 
white, soft nodule. Care should be taken in 
any case as the prepyloric mucosa is prone to 
produce benign hyperplasia and the picture 
may be similar. Diagnosis will depend on 
microscopic examination. Later the tumor 
invades the ulcer base and its environs, and 
after the breaking down of the neoplastic 
tissue the picture of the original callous ulcer 
will be entirely blurred. In this stage a 
typical, crater-like ulcer is seen, with irregu- 
lar, everted hard edge and an uneven, crum- 
bling floor; or in cases of scirrhous cancer, 


there is a widespread callous thickening of thi 
stomach wall. In this phase the ulcer cannot 
be distinguished from a primary cancer. 

I will mention here a very rare and interest 
ing form of cancer secondary to ulcer—a sca 
cancer. In several instances there was ob 
served in the linear scar of an hour-glas 
stomach, a circumscribed medullary tumefa: 
tion, which, on microscopic examinatio) 
proved to be a carcinoma. 

Summarizing the principles of macroscop 
diagnosis of cancer secondary to peptic ulc« 
those signs are to be taken into consideratic 
which show that scarring took place in 
stomach wall previously not invaded | 
tumor and medullary swelling of the muco 
at the edge of the ulcer. The most valual 
signs are the typical form of the ulcer defe: 
that is the turning up of the muscle lay 
toward the ulcer floor and external adhesio: 

As shown, macroscopic diagnosis is not : 
ways dependable, whereas histological « 
amination will establish the diagnosis wi 
certainty in most cases, provided proper ca 
has been used in making the examinatio 
Two problems arise in making the histologic! 
examination: (1) the seeking of evidence to 
determine the presence of cancer and (2) thie 
seeking of evidence that the cancer started 
the margin of a pre-existing callous ulc 

The first problem cannot always be easily 
solved. As mentioned, the prepyloric muco 
is prone to produce hyperplastic growt!. 
Glands of this hyperplastic mucosa are som: 
times not entirely regular, their cells may show 
some polymorphism and be stained dark«r 
than those of the surrounding mucosa—+t 
much debated “dark cells” of the literatu 
It is at times difficult to distinguish | 
growth from adenocarcinoma. In determini 
malignancy personal feeling is liable to play 
great réle, as unmistakable criteria are oft 
lacking. This fact may explain in part | 
wide range of malignant degeneration 
chronic ulcers as described by differ: 
authors. In our opinion it should be assun 
that cancer is present only if, in addition > 
the known symptoms of malignancy, th 
can be no mistake in interpreting ot! 
signs, for instance the presence of a disti 
neoplastic infiltration of the submucosa. 
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Fig. 4. Case 2. Edge of ulcer. c, Carcinoma; a, endar- 
teritic vessel. X 3.3. 


few isolated glands do not necessarily indicate 
malignant change. 

It should be emphasized that it is not 
enough to examine one block of tissue taken 
from the edge of an ulcer. Although in many 
cases the cancer will have invaded the entire 
circumference and thus can be demonstrated 
in any block taken at will, there are a great 
many cases in which the tumor is confined to 
a very small part of the ulcer margin. Pre- 
paring serial sections from the entire ulcer 
area in every case is not feasible; 4 to 6 blocks 
at least, must be examined, however. 

As to the second question, the search for 
microscopic signs of callous ulcer, it will be 
noted: (1) The ulcer floor consists of a mass of 
granulation and scar tissue which becomes 
more fibrous toward the deeper layers. This 
tissue occupies the entire ulcer base and 
spreads beyond the margins of the ulcer as a 
cicatrized broadening of the submucosa. It 
may reach as deep as the serous coat and in 
the presence of external adhesions it may 
involve the organ to which it adheres the 
omentum, the pancreas, etc. (2) The ulcer 
base is entirely devoid of muscle tissue. At 
the ulcer edge the muscular coat radiates as a 
sharply demarcated, tight strand, in an acute 
angle, into the floor of the ulcer. The mus- 
cularis mucose is very often pulled, in the 
process of scar tissue formation, to the mus- 
cular coat. Thus both layers become closely 
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Fig. 5. Case 2. Vessel shown in Figure 4. X 30. 


approximated or even fused at the ulcer 
margin. Newcomb found this condition, at 
least in some part of the ulcer margin, in 98.8 
per cent of hiscases. In the study of our material 
we were not able to contirm this point as in 64 
cases of chronic peptic ulcer we found actual 
fusion in but 34 cases, some approximation 
in 22 cases, and unchanged position (Fig. 1) in 
5 cases. In 3 cases distinct progressive sepa- 
ration of both layers toward the ulcer edge 
(Fig. 2) could be observed. Undoubtedly, if 
scarring should proceed wichout disturbance 
for a considerable length of time, the muscular 
layers would become approximated. It is 
known, however, that the natural history of a 
peptic ulcer includes periods of ulceration 
alternating with periods of healing. Whether 
or not the sign described will be found de- 
pends largely on the phase which happens to 
prevail at the time of examination. That 
scarring does not necessarily cause fusion of 
the muscle layers is shown also by the fact 
that in most cases of even entirely quiescent 
ulcers, scarring is not noticeable completely 
around the ulcer edge but only in some parts 
of it. (3) Obliterated, endarteritic vessels can 
be found in the base of the vast majority of 
peptic ulcers. Many pathologists believe that 
they are of etiological importance. [ndar- 
teritis is also observed in primary cancers, 
but occluded vessels of larger caliber, 1 to 2 
millimeters in diameter, deep in the ulcer base, 
surrounded by tissues showing only a moder- 
ate or no inflammatory reaction, occur almost 
exclusively in chronic peptic ulcers. 
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Fig. 6. Case 3. Operative specimen. Xo.5. 


If somewhere in the margin of an ulcer 
presenting the criteria mentioned, carcino- 
matous proliferation is noted, and at the same 
time the greater part of the ulcer margin and 
base are tumor free, there can be no doubt as 
to the diagnosis—cancer arising from a chronic 
peptic ulcer. Cancer detected in this stage is 
comparatively rare. In most cases cancer 
tissue is found completely around the periph- 
ery of the ulcer. This phenomenon may be 
the result of two things: (1) the neoplastic 
process may have started simultaneously at 
several points in the ulcer margin, the 
stimulus being present in all parts of the ulcer 
edge, or (2) as the tumor could not penetrate 
into the dense, fibrous ulcer base, the growth 
took place around the margins which offer 
less resistance. The tumor cells may often be 
absent in the entire thickness of most of the 
ulcer base. In other cases the dense, cicatrized 
layers extending toward the gastric lumen 
contain no tumor cells, but the subserous 
layers are infiltrated. This is explained by the 
fact that it is easier to invade the loose tissues. 
Stromeyer does not recognize lesions in this 
not entirely initial stage as cancers arising 
from ulcers but considers them as primary 
cancers ulcerated away and cicatrized to such 
an extent that no cancer cells can be observed 
in the scar tissue. Moreover, he suggests that 
the rate of scar tissue formation may exceed 
that of the neoplastic growth and in this way 
the entire ulcer base may become cancer free. 
According to him diagnosis in these cases 
should not be carcinoma ex ulcere but ulcus in 
carcinomate. Borrmann is of the same opinion 
and believes that cancers from ulcers are rare. 


He accepts only those cases in which but « 
small part of the ulcer margin is occupied by) 
tumor and in which the ulcer base is entirel 
devoid of cancer cells. He does not believe i; 
a close etiological relationship between ulc: 
and cancer, as he found malignant change i 
only 1 per cent of all ulcers. He puts forth th 
following considerations: (1) How can it | 
explained that in the superior horizontal pa 
of the duodenum where ulcer is so frequen 
cancer is a rarity, whereas in the region of t! 
ampulla where ulcer is exceptional, cancer 
rather often seen? (2) It is difficult to reali 
how a cancer produces an annular grow 
around the ulcer margin, as cancer in gene: 
shows a uniform centrifugal growth. Until 
reaches the opposite margin after encircli 
the ulcer border, extensive infiltration far 
all other directions must have resulted. 
this stage a large carcinomatous infiltrati: 
with eccentric ulcer is to be expected rat} 
than a lesion with a uniform annular bord: 
That the neoplasm begins simultaneously 
several points, which in some cases seems 
be more than probable, Borrmann cann:\ 
believe. He mentions the queer fact that | 
cases are known in which the greatest part of 
the ulcer edge is occupied by cancer but ony 
those cases are mentioned in which the tum: 
is limited either to a small focus or in whi 
the tumor forms a closed ring. Since Bor: 
mann’s contribution, Klein and Demuth have 
reported the first case of cancer secondary | 
ulcer in which the neoplastic ring was n 
entirely closed. 

It is true that very few cases recorded in t! 
literature give exact data as to the extension 
of the malignant involvement. We believe 
that as more cases are examined thorough'y 
there will be an increase in the number 
which the neoplastic ring is nearly closed. 
far as we know, Case 4 in our series is 1 
second case reported in the literature. Kl 
and Demuth advance the following argume 
against the theory of Stromeyer: Ulcerat 
of the carcinomatous tissue may be acute 
chronic. In the acute type signs of ac 
reaction and masses of necrotic tumor tis 
must be present in the ulcer base, which m 
be infiltrated even in the chronic case, as 
cording to Stromeyer cancer is already pres 
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en the ulceration and scarring commences, 
which time there is no rigid scar tissue but 

'y succulent, cellular granulation, which is 
ily infiltrated by carcinoma. Complete 
ughing away of the tumor by a phlegmon 
abscess, as suggested by Stromeyer, is high- 
improbable, as in the ulcer base entirely or 
irly normal vessels of considerable size, 
dently not newly formed ones, are always 
‘sent. In extensive pyogenic destruction, 
rough which the entire tumor would slough 
ay en masse, leaving not a trace behind, the 
cssels must have suffered considerable dam- 
ave. Wasting away of the tumor, through 
pressure of its own stroma, can be ruled out, 
as cancers secondary to ulcers are almost 
without exception highly cellular adenocar- 
cinomata entirely lacking in scirrhous features. 
The opinions of Stromeyer and Borrmann are 
not accepted by Hauser who says that it is 
difficult to realize that exactly in the center of 
a carcinoma a peptic ulcer would develop to 
destroy evenly almost the entire tumor and to 
leave but a narrow margin. According to the 
great majority of contributors, those callous 
carcinomatous ulcers the greater part of the 
floor of which is free from cancer can be safely 


regarded as cancers secondary to ulcers. 

Of course, in time the tumor will invade the 
entire ulcer base. Considerable difficulty may 
be met with in diagnosing these cases. Often, 
if the ulcer base is not too extensively de- 
stroyed, fair evidence of previous peptic 


ulceration may be present. Here too the 
symptoms and signs of chronic ulcer must be 
searched for. Later in the process of the dis- 
ease the original structure may be unrecog- 
nizably blurred by the neoplastic growth. In 
such cases, of course, it would be impossible to 
state that the cancer had arisen on an ulcer 
base. Very probably in this stage of the lesion 
many cases are seen and the origin of the 
lesion is not even suspected. 

We shall mention another diagnostic sign 
stressed by several authors but in our series 
found to be entirely without dependence, 
namely, the different locations of concomitant 
gastric lesions. It is alleged that with peptic 
ulcer and secondary cancer pyloric gastritis 
prevails, whereas cancer is generally asso- 
ciated with diffuse gastritis. 
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Case 3. Tubercle and carcinoma in ulcer base 


In the relation between ulcer and cancer, 
another possibility should not be overlooked, 
namely, that a carcinoma arising independent- 
ly in the vicinity of the ulcer would break into 
the latter. In this case, however, the tumor 
tissue is most voluminous at its starting point 
and not at the ulcer margin. 


AUTHOR'S CASES 
Our material consists of operative speci- 
mens removed at the Third Surgical Clinic of 
the University of Budapest from September 1, 
1929, to January 1, 1933. 


Number of specimens 
Gastric ulcer 

Chronic 

Subchronic and subacute 
Duodenal ulcer 
Jejunal ulcer 
Gastric carcinoma 

Linitis type 
Gastric lymphosarcoma. 
Hypertrophy of pylorus. 
Duodenal diverticulum 
Gastritis: ...4.%5. 
Tuberculosis of stomach 
Palliative resections for duodenal ulcer 
Cancers secondary to ulcer... . 


> 


rs 
reese 


to 
em se Be De 


In every case of cancer secondary to ulcer 
at least 4 blocks from different parts of the 
ulcer edge have been removed for histological 
examination, except in Case 1, which un- 
fortunately was not worked up systematically 
and therefore we are unable to give the 
topography of the tumor. 

Case"1. A man, aged 57 years, came to the clinic 
for severe hunger pains, of 1 year’s duration, sour 
eructations, and hematemesis. In{spite of a good 
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Fig. 8. Case 4. Part of operative specimen. c, Car- 
diac edge; d, duodenal edge; a, anterior wall; p, posterior 
wall. Arrow indicates entrance of diverticulum. Natural 
size 


appetite he lost 6 kilograms in weight. Test meal 
vielded free hydrochloric acid, 40; total acidity, 60. 
At laparotomy a stellate scar was found in the distal 
third of the lesser curvature, to which the gastrocolic 
ligament and the greater omentum were adherent. 
The hepatogastric ligament was shortened and in- 
flamed. Extensive resection of the stomach was per- 
formed. In the specimen removed a round prepyloric 
ulcer was found, 45 millimeters in diameter. It had 
the shape of a shallow funnel and had a smooth, 
firm, whitish floor and elevated, strongly over- 
hanging edges. Its base was formed by a thin layer 
of scar tissue and adherent omentum. The cut sur- 


face showed a pea sized, white, soft nodule just 


beneath the edge of the mucosa. This nodule was 
present in three sections taken from different parts 
of the ulcer. 

Histology (Fig. 3). The ulcer base was formed by 
granulation tissue becoming highly fibrous toward 
the depth. The surface was covered with a thin 
layer of necrotic material. At the center the fibrous 
layer was very thin and underneath it the base 
of the ulcer was formed by the fatty tissue of the 
omentum. The muscular layer radiated under a 
right angle into the ulcer floor, where it was lost. The 
space between the muscularis mucose and _ the 
muscular coat was rather increased by scar tissue 
broadening of the submucosa, which could be fol- 
lowed for about 13 millimeters from the ulcer edge. 
At the ulcer edge both layers became even more 
separated by invasion of a highly atypical glandular 
tissue. In one of the blocks a gradual transition 
from normal gastric glands into carcinomatous ones 
could be observed. In the other blocks too, the ulcer 
edge was formed by adenocarcinoma, no transitions, 
however, being observed. The neoplastic tissue 
seemed to invade the mucosa rather from below. 
Groups of atypical glands decreasing in size toward 
the center were seen for about 12 millimeters from 
the ulcer margin. In the center of the ulcer base an 
area of about 20 millimeters in diameter was entirely 


Fig. 9. Case 4. Anterior stomach wall edge, bloc 
Benign papillary hypertrophy at ulcer edge. X 27. 


free from neoplasm. In the fibrous tissue, sey 
arteries of 0.25 to 0.5 millimeters in diameter « 
taining organized thrombi were seen. Cells of 
neoplastic glands showed considerable polymorp! 
and a great number of mitotic figures. 

Case 2. A man, aged 66 years, complaine: 
epigastric pain and vomiting of 1 year’s stand 
In the last months he vomited coffee-grounds 
masses. In the epigastrium a tender mass coul 
palpated. Because of the bleeding no test n 
examination was carried out. At operation a mo 
tumor the size of a child’s fist was found near 
pylorus on the lesser curvature. The distal t 
thirds of the stomach was resected. In the specin 
a prepyloric, funnel shaped ulcer with slightly raised 
and overhanging borders, about 40 millimeters in 
diameter, was seen. The ulcer floor consisted « 
hard, smooth, whitish tissue. In the cross sec! 
of the ulcer an upward turning of the muscular « 
was conspicuous. At the cardiac edge a pea si: 
white nodule was noticed beneath the mucosa. 
blocks were removed for microscopical examinati:) 

Histology (Fig. 4). The ulcer base was formed }: 
the granulation tissue becoming highly fibrous 
toward the depth and was covered by a necroti 
layer. In the connective tissue, which prese! 
heavy lymphocytic and eosinophilic infiltration, 
eral large endarteritic, partially obliterated art: 
were seen (Fig. 5). The scar tissue broadenin 
the submucosa could be followed far from the 1 
margin beneath the mucosa. At the ulcer edge 
muscular coat radiated as a compact strand into 
ulcer floor, at an angle of about 60 degrees, and | 
was lost. At some points a close approximatio 
the muscularis mucosx and the muscular coat « 
be observed. All around the margin of the ulce! 
mucosa presented a similar picture. Near the mi 
of the ulcer the glands became deeper, were rami 
and showed lumina filled with papillary project 
The glands penetrated the muscularis mucose 
the superficial layer of the muscular coat; at 
places having reached even the subserous ti 
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Vig. 10. Case 4. Duodenal edge, block 2. Rarefied area 
shown by arrow. c, “Swarm”’ of epithelial cells invading 
submucosa. X 27. 


The glands were lined with several layers of tall 
cylindric epithelium which showed moderate poly- 
morphism and a few mitotic figures. In general, 
atypical glands were found only a few millimeters 
from the edge of the mucosa; at some points, how- 
ever, gland groups were seen in the base of the ulcer, 
10 to 12 millimeters from the mucosa. Most of the 
ulcer base was tumor free. 

CasE 3. A woman, aged 57 years, complained of 
pains and cramps in the gastric region, especially 
severe after meals. During her illness of 2 years, she 
had lost 24 kilograms. Test meal revealed free 
hydrochloric acid, 32; total acidity, 62. At lapa- 
rotomy in the prepyloric region, a tumor the size of 
a child’s fist, freely movable, was detected. Along 
the lesser curvature there were several firm lymph 
glands. Resection of the stomach was performed. 
In the operative specimen on the lesser curvature, 
just next to the pylorus there was a round, shallow, 
terraced ulcer (Fig. 6), about 35 millimeters in 
diameter, with rolled in edges. The ulcer floor con- 
sisted of smooth, firm, whitish tissue. Cross section 
showed upward turning of the muscular coat. Six 
different blocks have been examined. 

Histology. The ulcer consisted of a highly fibrous, 
scar tissue, heavily infiltrated with lymphocytes, 
eosinophils, and plasma cells covered with a thin, 
superficial layer of fibrinoid material. The muscular 
coat radiated at the ulcer edge as a compact strand 
into the ulcer floor. At the cardiac margin the 
muscularis mucose and the muscular coat were 
fused. At the pyloric edge, the glands suddenly 
became very irregular, and they invaded the deeper 
lavers, having infiltrated also the submucosa as 
much as 10 to 15 millimeters beneath the normal 
mucosa. In all other blocks, which presented essen- 
tially the same picture, no transition could be ob- 
served; moreover, it was clearly discerned that the 
tumor invaded from below upward. Groups of 
irregular glands rapidly decreasing in size and 
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Fig. 11. Case 4. 


High power photomicrograph of 
rarefied area of Figure ro. 


X 425. 


number toward the center were seen throughout the 
entire ulcer base. Under low power magnification, 
there were, however, entire fields free from cancer. 
In some sections in the depth of the ulcer base 
tubercle-like formations were seen with many epi- 
thelioid and giant cells (Fig. 7). From the periph- 
ery they were being invaded by tumor tissue. No for- 
eign body was seen within these nodules nor could 
acid fast bacilli be demonstrated. 

Case 4. A woman, aged 62 years, complained of 
gastric distress after meals. This condition had been 
present for 20 years. For the past 2 years her con- 
dition had grown progressively worse. Within 7 
months she had lost 12 kilograms in weight. Test 
meal yielded free hydrochloric acid, 34; total acidity, 
49. X-ray examination revealed a duodenal diver- 
ticulum and a rigid prepyloric area. At laparotomy 
the prepyloric area was found rigid and bulky. There 


12. Cas 
~*~ 26 
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were extensive adhesions to the mesocolon and the 
head of the pancreas. Resection of the stomach was 
done. 

In the specimen removed (Fig. 8), a duodenal 
diverticulum was seen (arrow points to its entrance). 
At the lesser curvature, 3 centimeters from the 
pylorus, there was a hemispherically depressed ulcer 
defect the size of a half walnut. Its floor and walls 
were smooth, firm, whitish. Joining it on the 
anterior stomach wall was a semicircular, more 
superficial defect of the mucosa, with hyperemic 
borders and a moderately firm, freshly digested 
floor. No enlarged lymph glands were present. In 
cross section, upward turning of the muscular coat 
was observed. Seven blocks were removed for 
microscopic examination, as shown in Figure 8: 
1, cardiac; 2, duodenal; 3, posterior; 4 to 7, anterior 
stomach wall edge. 

Histology. Block 3 presents a typical picture of 
chronic peptic ulcer with marked papillary hyper- 
plasia of the mucosa (Fig. 9). In the highly fibrous 
ulcer base there were several vessels showing 
endarteritis. The muscular coat radiated into the 
ulcer floor. The muscularis mucosz and the muscu- 
lar coat were closely approximated, almost fused. 
At first glance blocks 1 and 2 presented a similar 
picture except for an absence of papillary hyper- 
plasia. At closer inspection, however, a peculiar 
change was seen within the mucosa (Fig. 10). In 
some places just at the ulcer margin, at other places 
somewhat farther from the margin quite small areas, 
t to 2 millimeters in diameter, of decreased density 
were observed, showing loss of normal structure of 
the mucosa. Under high power magnification in an 
almost homogenous mass unstained both by hema- 
toxylin and eosin, but showing pink metachromasia 
with thionine stain, fragments of glands and scat- 
tered small groups of epithelial cells besides some 
round cell infiltration were seen (Fig. 11). Many of 
the scattered epithelial cells were vacuolar or actual 
signet ring cells, some of them had bursted and 
blended into the homogenous mass mentioned. At 


Fig. 14. Case 5. The part outlined in Figure 13. X11 


the duodenal edge a narrow mass of free epith 
cells was seen advancing between the mucosa ; 
the muscularis mucose. Blocks 4, 5, 6, and 7 sho\ 
acute digestion of the superficial layers and a mar 
papillary hypertrophy of the mucosa. In the de 
layers typical gland groups of mucoid adeno 
cinoma were present (Fig. 12), not farther, howey«r, 
than about 3 to 4 millimeters from the ulcer margin. 
The entire ulcer base was tumor free. 


As mentioned, as far as we know, this is 1! 
second known case of the nearly closed ri 
type of cancer secondary to ulcer. 


CAsE 5. A man, aged 44 years, had typical ul 
anamnesis for 3 vears. In the last year the pains | 
become almost constant and he had lost 23 kilogr: 
in weight. Test meal yielded free hydrochloric a: 
70; total acidity, too. X-ray examination sho\ 
the typical ulcer deformity of the bulbus duodeni 
At laparotomy a perforating ulcer was found on | 
posterior stomach wall just anterior to the pylo: 
It was freed from the pancreas with considera 
difficulty, the center of the ulcer base being left 
the pancreas and cauterized. Then resection of 
stomach was performed. 

The specimen removed showed a typical cal! 
ulcer, 30 millimeters in diameter. In the cente 
its base there was a hole, to millimeters in diam: 
In cross section, upward turning of the mus¢ 
coat was seen. At the cardiac and the posterior 
edge there was a soft, white nodule, the size of a 
just beneath the mucosa. Six blocks were rem: 
for histological examination. 

Histology. The ulcer base consisted of a di 
cicatricial connective tissue, covered with a s1 
ficial necrotic layer. At the anterior edge oi 
ulcer wall the muscularis mucose and the mus 
coat were fused. Figures 13 and 14 present a 
typical picture. Near the edge of the ulcer 
glands become highly irregular and push di 
stained processes into the submucosa. The 
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lig. 15. Case 6. Small adenocarcinoma embedded 
within the mucosa at the edge of the ulcer. X27. 


base itself contained no atypical glands. All other 
blocks showed a broad zone of typical adenocar- 
cinoma with medullary parts growing not farther 
than 5 millimeters into the ulcer base. 

Case 6. A woman, aged 46 years, complained of 
severe epigastric and right upper quadrant pains 
radiating into the shoulders, and frequent bilious 
vomiting, of 1 year’s duration. She had had a fair 
appetite and had not lost weight during her illness. 
At clinical examination only deep epigastric tender- 
ness was found; no abnormal mass could be palpated 
inthe abdomen. Test meal yielded free hydrochloric 
acid, 10; total acidity, 28. X-ray examination of the 
digestive tract failed to disclose any abnormality. 
No visualization of the gall bladder could be obtained 
through intravenous dye administration. In spite of 
internal medication her complaints grew worse, so 
laparotomy was performed. A rigid, scar-like mass 
was found on the lesser curvature near the pylorus. 
The distal half of the stomach was resected. In the 
operative specimen a prepyloric round ulcer, about 
30 millimeters in diameter, was found. It had soft, 
raised, somewhat overhanging edges, especially at 
the cardiac edge. Its floor consisted of a smooth, 
firm, whitish tissue. In cross section the muscular 
coat was found to be turned upward. The mucosa 
showed marked redundance and was whitish in color 
all around the ulcer margin, except the pyloric edge, 
where it looked like a common callous ulcer. Four 
blocks were removed for microscopical study. 

Histology. The ulcer floor was formed by the 
granulation tissue becoming highly fibrous toward 
the depth and was covered by a superficial necrotic 
layer. In the connective tissue, heavily infiltrated— 
chiefly by eosinophils—there were many large 
lymphatic nodules with well developed germinative 
centers. At the ulcer edge the muscular coat radiated 
into the ulcer base, where it was lost. The muscularis 
mucose and the muscular coat were separated by a 
rather broad band of cicatrized submucosa, except 
at duodenal edge, where they were approximated, 
almost fused. No endarteritic vessels in base. 
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Fig. 16. Case 6. Irregular glands invading the sub- 
mucosa. X 27. 


In the block taken from the pyloric edge, just at 
the ulcer margin, a round area about 2 millimeters 
in diameter was embedded within the mucosa. It 
consisted of irregularly arranged glandular structures 
(Fig. 15). The glands were lined with 2 to 3 layers 
of epithelial cells showing marked polymorphism. 
The majority of the cells were dark with deeply 
stained nuclei; there were, however, parts where the 
cells were rather pale, vacuolar. Very few mitotic 
figures were seen. No transition between this area 
and the normal mucosa was observed. About 5 
millimeters from this area another quite similar 
nodule lay also entirely within the mucosa. In all 
other blocks the ulcer margin was formed by a broad 
zone very similar to the atypical glandular tissue 
described. At the cardiac edge many irregular 
glands invaded the submucosa (Fig. 16). In the 
other blocks the neoplasm did not penetrate the 
muscularis mucose nor were glands anywhere en 
countered in the ulcer base. In some parts the tumor 
produced many papillary projections lined with 2 to 
4 layers of epithelium showing moderate poly- 
morphism. Other projections consisted merely of 
epithelium, with connective tissue axis. The latter 
had a highly polymorphous epithelial covering with 
many mitotic figures. Parts of the neoplasm were 
necrotic and infiltrated with polynuclear leucocytes. 


We consider this case a carcinoma arising 
from an adenomatous hyperplasia in the edge 
of a chronic gastric ulcer. 


SUMMARY 


We do not wish to draw conclusions from 
our statistics as our material is relatively 
small, but we would like to call attention to 
the fact that cancer secondary to ulcer is not 
the rarity it is believed to be and taught by 
many authors. In 64 cases of chronic peptic 
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ulcer and 26 cases of carcinoma, we had 6 
cancers secondary to ulcer. This fact justifies 
the opinion now held by the vast majority of 
prominent surgeons that whenever possible 
chronic gastric ulcers must be resected. 

1. There are many discrepancies in the 
statistics as to the frequency of cancer 
developing on a peptic ulcer base. 

2. Such cancers can be definitely diagnosed 
only by microscopic examination. Diagnosis 
is based on signs characteristic of chronic 
peptic ulcer and in addition there is found 
partial or complete freedom from cancer cells 
at the ulcer base and ulcer margin. 

3. At the Third Surgical Clinic of the 
University of Budapest, in 64 cases of chronic 
gastric ulcer and 26 cases of carcinoma, there 
were 6 cases in which cancer developed on an 
ulcer base. 

4. Because carcinoma relatively frequently 
arises in peptic ulcer, such ulcers should be 
resected whenever possible. 
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ry ‘HE purpose of this paper is to present 
a clinical and pathological study of 47 

» cases of male breast cancer with a sum- 
m: y of two postmortem reports. Forty-one 
cass are reported for the first time while 6 
of ‘he Memorial Hospital cases have been re- 
poried in part by Wainwright (Cases 1, 2, 3, 
19. ind 20) and Coley (Case 21). An attempt 
is made to correlate the etiological factors 
especially gynecomastia in male breast cancer 
with those of cancer of the breast in women. 
The early history of the recognition of this 
disease is of interest. In the writings of Fran- 
ciscus Arcaeus (1493-1573) we find the earliest 
reference, in that it is stated that cancer occurs 
also in males although not so frequently as in 
females. Fabricus Hildanus (1537-1619) de- 
scribed a single case of male breast cancer 
while Louis Heister, the famous German sur- 
geon, described male mammary cancer at 
length in his inaugural dissertation. After 


reference to the publications of his time Mor- 
gagni (1682-1772) described several observa- 


tions of his own regarding this disease. The 
frequently cited case of Thomas Bartholinus 
(1616-1682) probably refers to mammary can- 
cer in a woman (Wolff). 

About a century later the theses of Horte- 
loup (1872) and of Poirier (1883) were the 
first to record systematic studies of this dis- 
ease. Schuchardt followed Poirier a year later 
with two elaborate reports mostly from Ger- 
man and Austrian sources. The subject was 
first summarized in the English literature by 
Williams (1894) and Warfield, who reviewed 
the known cases and added observations of 
their own. Recently Wainwright (1927) made 
an extensive review of the literature and added, 
new material; he reported on 418 cases with an 
examination of the pathological material in 79. 

Incidence. At the Memorial Hospital, Pack 
and Le Fevre found male breast cancer com- 
prised 1.24 per cent or 0.41 per cent of all 
cancers in males. Deaver and McFarland 
found that 1.5 per cent of all mammary can- 
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cers occurred in men, while Schuchardt stated 
that of all malignant breast tumors about 2 
per cent occurred in the male. According to 
several authors the percentage varies from 
0.86 to 8.4; probably this latter figure is too 
high if a large series of cases of both sexes is 
carefully studied. The Census Bureau of Eng- 
land and Wales in 1926 reported on 5,339 
mammary cancers of which only 0.08 per cent 
were in the male. Cancer of the male breast 
occurred only g times in g50 cases between the 
years 1889 to 1931 in the Johns Hopkins Hos- 
pital series. 
ETIOLOGY 

Heredity. It appears that heredity is of 
secondary importance as a causative factor 
in male breast cancer. Several of the older 
patients who were foreign born made it im- 
possible to ascertain an accurate history in 
regard to heredity and in the remaining cases 
no definite family history was obtainable. 
Four of Judd’s 17 cases and 2 of 11 cases of 
Finsterer’s series gave a positive history of 
cancer. Von Winniwarter considered heredity 
a causative factor in 5.8 per cent. 

Sex factor. Many explanations are given to 
account for the relative rarity of cancer of the 
breast in men as compared with women. The 
development of the gland is similar in both 
sexes until puberty. In the female, the course 
is then one of great functional activity and 
cyclic changes, whereas in the male the ‘gland 
remains relatively stationary with less varia- 
tion in the anatomical structure. The response 
to endocrine stimuli will be discussed later in 
the paper. However, this inherent difference 
in the function of the gland is the most com- 
monly accepted explanation. The rare oc- 
currence of cancer of the male breast is in 
accord with the general rule that cancer sel- 
dom arises in vestigial structures. 

Age incidence. It is a general opinion of 
observers since Poirier, that cancer~of the 
breast develops at a later age period in males 
than in females. It has been said that women 


! From the Breast Clinic of the Memorial Hospital, New York. 
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— ee — A 
Fig. 1. Case 39. H. A., aged so years. Marked bilateral 
gynecomastia with cancer of the left breast. Clinical 
group, primary operable. 


age earlier than men and it is a striking fact 
that 33 of 47 patients, or 70 per cent of this 
series, were over 50 years of age. Wainwright 
found the average age to be 54.2 years in 401 
cases. The oldest reported case was gi years 
of age (Lunn), whereas the youngest patient 
was 12 years of age (Blodgett). The ages at 
the time of observations in cases in the present 
report are shown in Table I. 


TABLE I.—-AGE INCIDENCE 


Number of cases Per cent 


14 
14 
35 
25 

6 


30 to 39 years 
40 to 49 years 
50 to 59 years 
60 to 69 vears 
7° to 79 years 
So to 89 years 


ewnren~Ns 


2 


Of 47 patients the oldest was an 83 year 
old negro, while the youngest was 31 years 


of age. The average age of this group was 


s 


Fig. 3. Case 35. A. M., aged 54 years. Moderate 
hypertrophy of the right breast. The left breast is replaced 
by cancer. Clinical group, primary operable. 


Fig. 2. Case 20. M. R., aged 37 years. Bilateral hy 
trophy with cancer of the left breast. Clinical g) 
primary inoperable. 

54.4 years, whereas the mean age was 
years. 

Color. Two of the American born pati 
were negroes. Wainwright mentions 
numerous cases of mammary cancer in neg 
are reported by American surgeons but rec 
no relative percentages. Lewis and Rien 
report 3 negro patients in their series | 
cases. 

Side involved. The present series shows 
breast involvement in 26 patients, the 1 
breast in 20, and bilateral involvement in 
patient. The predominance of the left 
appears to coincide with the findings of vari 
authors. Lane-Claypon in a recent statist 
summary reported a slight left sided | 
ponderance in women. 
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One patient, L. G., Case 32, had _ bil: 


eral involvement. The primary tumor 
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Fig. 4. Case 34. O. McN. Primary operable ca: 
the right breast. Note the small disc-like mass wit 
ulceration. 
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g. 5. Photomicrograph showing the cell structure in 
Case 34. (See Fig. 4.) Alveolar carcinoma simplex, grade 
[I, radioresistant. 


noted in the left breast and removed surgically 
at another hospital. He was then referred 
to the Memorial Hospital for postoperative 
irradiation. One year later the patient de- 
veloped a firm, nodular mass beneath the nip- 
ple of the right breast, 2.5 by 2.5 by 1 cen- 
timeters in diameter associated with involve- 
ment of the axillary lymph glands. 

Some observers have suggested that inas- 
much as the majority of people are right 
handed, the right side of the body might re- 
ceive more trauma than the left, a theory not 
borne out by the facts if trauma is a cause. 
Wainwright in a total of 336 cases showed the 
right side involved 163 times, the left 170 
times, and, in 3 patients, both breasts. 

Previously existing benign tumor. ‘Three 
cases, or 6.3 per cent, in the present series 
gave a history of having a tumor removed 
from the breast prior to the onset of malignant 
growth. Only in the following case was the 
benign tumor re-examined in this laboratory. 
Patient 20 had a growth removed from the left 
breast diagnosed as sweat gland adenoma 15 
years prior to the development of a painful 
mass in the same breast. On examination a 
small fixed tumor mass of the breast and sev- 
eral enlarged nodes were present in the axilla, 
as well as multiple skin nodules. A_ biopsy 
of the second tumor showed fibrocarcinoma 
simplex grade II. 

We wish to stress the fact that any small 
localized swelling of the male breast with or 
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Fig. 6. Case 36. R. P., aged 56 years. Adenocarcinoma, 
grade II, radioresistant. This patient presented moder 
ately hypertrophied breasts. 


without classical signs of cancer should be 
considered as malignant until proved other- 
wise by microscopic examination. Patients 
who present themselves with disc or button- 
like indurations beneath the nipple should 
have surgical removal performed at once. 
Wainwright, in reporting the details of 5 
cases of previously existing benign tumor with 
an alleged duration of from 20 to 24 years, 


was able to study only 3 of the microscopic 
sections; but in none of these was histological 
confirmation of the existence of previous be- 
nign tumor obtained. 

Schreiner believes that chronic inflamma- 
tory lesions often precede the development of 
a malignant tumor, and it is for this reason 


Fig. 7. Case 23. E. K., aged 79 years. Fibrocarcinoma 
simplex, grade II, radioresistant. 
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that benign tumors in the male breast are 
treated by radical amputation. Other ob- 
servers are less radical and believe that local 
mastectomy followed by irradiation treat- 
ment will control cancer of the male breast. 

Trauma. Previous history of injury was 
obtained in 14 or 29 per cent of the cases in 
this series. A single severe injury was reported 
in 12 of the 14 cases, while 2 patients were 
accustomed to exert pressure against the chest 
wall while following their usual trades. It 
should be noted that in all these cases the 
previous integrity of the breast and the authen- 
ticity and sufficiency of the trauma rest en- 
tirely upon the statements of the patients and 
were not verified. That the tumors arose at 
the exact point of the injury was also not de- 
termined. 

It is important to obtain a critical history 
of the sequence of events in those instances 
in which a single severe trauma is apparently 
followed by the development of cancer. Ewing 
clearly states the factors which should be 
observed in making a positive judgment of 
the relationship of trauma to breast tumors. 
He insists that such relationship may be as- 
sumed to have causal significance, only if the 
breast can be shown to have been previously 
normal and the injury to have been severe 
enough to have caused interstitial haemorrhage 
and solution of continuity of the breast ducts; 
also that there must be some indication of 
continuity of symptoms between the trauma 
and the appearance of the tumor and that 
even in those cases one can only maintain a 
probable relationship. 

Knox also warns us that it would be as in- 
accurate and unscientific to ascribe the origin 
of a cancer to a single blow, as it would be 
to judge the duration of a tumor of the breast 
from the patient’s statements. 

Murphy on the other hand makes a radical 
statement that the breast is the only organ 
in the body where cancer will develop follow- 
ing a single mild trauma. Concerning the in- 
fluence of trauma, reports in the literature 
vary greatly. Schuchardt considered 25 of 
his 219 cases due to contusion or mechanical 
causes. In only one of Judd’s series of 17 
cases was trauma mentioned as a possible 
causative factor. Wainwright reports the re- 
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lationship so frequently that he feels it must 
be taken into consideration as a cause of can- 
cer at least in the male breast. 

Gynecomastia. While the observation if 
cancer with gynecomastia has been noted in 
occasional case reports, it has not been su! i- 
ciently emphasized. Ewing states that u- 
usual development and activity of the bre: st 
are predisposing conditions for cancer of 1 ie 
male breast. 

Pertinent facts in regard to the comp x 
hormonal control of breast development jy 
means of pituitary, thyroid, prostatic, « d 
testicular secretions may be summarized s 
follows: 

Experimental evidence. Two types of | x- 
perimental procedure—organ transplantat \n 
and the use of organ extracts—have been u ed 
to show the relation of the ovary to new .‘e- 
velopment of the mammary gland. Atlas 
and later Steinach were able to produce bre: st 
growth even in male guinea pigs by the :n- 
plantation of ovaries. Ferguson and others 
have demonstrated that following daily in- 
jections of prolan A in laboratory animals over 
long periods of time an epithelial hyperplasia 
of the prostate is noted. An imbalance |e- 
tween the testis and pituitary must account 
for the production of a small relative increase 
in the pituitary secretion which acts directly 
upon the prostate and indirectly upon mam- 
mary tissue. Furthermore, if the testes are 
removed, atrophy of the prostate follows; 
showing that the pituitary substance must ict 
through the testes. Loeb points out that with 
regard to the arrested growth of the mam- 
mary gland it is possible that the developing 
testis may exert a certain inhibiting effect 

Clinical evidence. Taylor showed by clinical 
observations that the breast epithelium of | he 
female is normally responsive throughout §ife 
to stimulation by the internal secretion of he 
ovary. The literature is replete with insta: ves 
of gynecomastia associated with imperfect  le- 
velopment of the male sexual organs, suc! as 
pseudohermaphroditism, after atrophy nd 
removal of the testes, and associated \ ith 
malignant testicular tumors. We have »b- 
served the association of excessive secre’ ion 
of prolan A in the urine of patients \ ith 
teratoma testis associated with gynecoma: ‘ia. 
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Typical gynecomastic breasts were noted in 
5 such patients and even breast secretion in 
one instance. At autopsy an excessive pro- 
liferation of the epithelium of the prostate 
was also regularly observed. 

In patient 23 there was disclosed at au- 
topsy a persistent thyroglossal duct and bi- 
laterally undescended fetal testes. These fetal 
abnormalities involving the thyroid and the 
testes were possible sources of endocrine im- 
balance in this patient. A young man was 
recently observed at this hospital presenting 
gynecomastic breasts as well as typical evi- 
dence of exophthalmic goiter. Many patients 
with gynecomastia reported in the literature 
have had other endocrine disorders which 
might influence the testis and thus be in- 
directly related to hypertrophy of the male 
breast. 

Co-existent gynecomastia with cancer. Mam- 
mary hypertrophy has been studied by Pigot, 
Schuchardt, Berns, Imbert, and Villeon who 
report cases of concurrent cancer and gyneco- 
mastia. Imbert and Collignon strongly con- 
sidered gynecomastia as an etiological factor 
in certain cases of cancer of the breast. 

Berns reports an unusual case from the 
standpoint of the size of the hypertrophied 
breast. A 42 year old man stated that since 
youth both breasts had been enlarged. He 
recalled a blow to the right breast received in 
childhood and followed by acute pain for 
several days. No secretion from the breast 
was ever noted. He sought consultation in 
September, 1884, because of a small tumor 
of long duration in the right breast. Both 
breasts were extraordinarily developed, re- 
sembling the female type, pendulous, and con- 
taining fatty tissue. The horizontal diameter 
of the left breast was 17 centimeters and of 
the right 19.5 centimeters. The vertical di- 
ameter of the left breast was 14 centimeters, 
and of the right 16 centimeters. The right 
breast was the seat of an oval tumor, 6 by 9 
centimeters in diameter located about 2 cen- 
timeters from the nipple. The mass was freely 
movable over the pectoral muscles and no 
involvement of the axillary gland was noted. 
The right breast as well as the normal left 
breast were surgically removed in November, 
1884. A second operation was done for local 
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recurrence in May, 1885, and another local 
recurrence was removed a year later. The 
patient died in May, 1886, with signs of pul- 
monary oedema (metastasis?). Microscopic 
examination of the breast tumor revealed an 
alveolar scirrhous cancer of the breast. 

Villeon’s case demonstrated the not un- 
common occurrence of gynecomastia asso- 
ciated with benign tumor of the prostate, 
with a later development of cancer in one 
breast. A 75 year old man was operated on 12 
years previously for benign hypertrophy of 
the prostate. Following this operation he de- 
veloped bilateral gynecomastic breasts, which 
were the type and shape of the female gland. 
Later a typical cancer of the right breast 
developed with nipple retraction and axillary 
gland involvement. Five years after mastec- 
tomy local recurrence was noted which was 
treated by roentgen therapy. The micro- 
scopical diagnosis of the breast tumor was 
epithelioma. 


Anatomical evidence. That the male breast 


contains abundant glandular tissue and not 
merely adipose tissue, as was previously sup- 
posed, has been demonstrated by Bailey, 
Andrews, and Kampmeier and more recently 


by von Gusnar. He examined 106 male 
breasts at various ages and found in gyneco- 
mastia that the connective tissue is only 
slightly increased while the glandular tissue 
shows a marked hyperplasia; and concluded 
that such breasts are more liable to be the 
seat of cancer. Wainwright (p. 843) shows 
a large cross section of such a gland and states 
that it is a frequent type in his experience. 
Hinze removed a hypertrophied breast weigh- 
ing 125 grams which showed areas of glandular 
tissue on microscopical examination. 

Summary of present series of gynecomastic 
cases. We have observed 9g patients, or 19 
per cent of the entire series, who presented 
hypertrophied mammary glands, correspond- 
ing in general topography to the female breast. 
All of this group were white and ranged from 
37 to 73 years. The left breast was involved 
with cancer 6 times and the right breast, 3 
times. Trauma was mentioned in the ante- 
cedent history only 4 times. 

The shortest duration of the existence of 
the tumor before examination at the clinic 
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was 3 months, while the longest interval was 
48 months. Pain was noted twice, bleeding 
once, nipple retraction 9 times, and ulceration 
g times. For clinical grouping the patients 
were Classified as primary operable, 3; primary 
inoperable, 5; and recurrent inoperable, 1. 
The disease was markedly advanced in the 
majority, 66 per cent being inoperable on 
admission. 

The types of cancer observed were adeno- 
carcinoma, 4; duct carcinoma, 2; and carci- 
noma (punch aspiration), 2. The re-examina- 
tion of tissue was not possible in one instance. 
Of 5 sections available for grading, 4 were 
grade II and 1 was grade I. Corresponding to 
the clinical grouping, metastases were dis- 
tributed as follows: axilla, 8; supraclavicular, 
6; lungs, 4; and bones, 1. 

Surgical procedures were carried out in 5 
patients. Local and radical mastectomy were 
each performed twice and in one other patient 
gold radon tubes were implanted in the 
tumor. 

Five patients are dead while 2 are alive 
with evidence of cancer. Two are alive with- 
out evidence of disease 11 months and 18 
months, respectively, from the time of first 
observation. 


SYMPTOMATOLOGY 


Such symptoms as pain, bloody discharge 
from, and retraction of, the nipple varied ac- 
cording to the extent of the disease and the 
histological structure of the tumor. 

In all cases the patient noted the presence 
of a tumor mass. In 14 patients the tumor 
mass was the first sign to call attention 
to the disease. The majority of the tumors 
were in the region of the nipple, which agrees 
with observations made by Speed, who re- 
ported that in 50 per cent of his cases the 
nipple becomes involved. Because of incom- 
plete histories and the number of recurrent 
cases treated in this series, it is impossible to 
determine the quadrant originally involved. 

Other symptoms were noted as follows: 
pain, 13 times or 27 per cent; bleeding, 4 
times or 8 per cent; nipple retraction, 14 
times or 29 per cent; and ulceration, 14 times 
or 29 per cent. Figure 4 shows the type 
of ulceration found with a relatively small 
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tumor mass. Extensive ulceration is common 
since the growth is near the skin and extends 
to involve it by direct continuity. Fourteen 
patients gave a history of previous scab forma- 
tion or ulcerations. Ulceration seemed to bear 
no relation to the duration or the size of the 
tumor; it is common and tends to appear early. 
Ulceration occurred in all types of tumors of 
the male breast observed in this study and 
yet no instances of typical Paget’s disease or 
sweat gland cancer, which in the female breast 
are commonly associated with early ulceration, 
were seen. 

Clinical classification. Of the total series 
the patients were classified on admission as 
follows: Primary operable 18, primary in- 
operable 10, and recurrent inoperable io. 
Twenty-nine patients, or 61 per cent, were 
inoperable. 

PATHOLOGY 

In any consideration of the normal histol- 
ogy of the male breast, the fact that glandu- 
lar tissue is consistently noted is of importance 
in the physiology and pathology of this organ. 
Bailey, at the London Hospital, upon exami- 
nation of male breasts of postmortem subjects 
between the ages of 6 months and 65 years, 
found glandular tissue present in all cases. 
Andrews and Kampmeier found a complex 
series of ducts and alveoli in every male 
breast examined. Their description is quoted 
in detail, since the histology of this organ is 
given but scanty attention in most textbooks 
of anatomy. “The ducts are lined by a single 
layer of columnar epithelium and are in- 
variably patent. They lie imbedded in rather 
dense connective tissue. The capsule is not 
sharply defined and blends with the adjacent 
fibrous tissue. There is a rather sharply dif- 
ferentiated periductal tissue which consists of 
less deeply staining fibers containing a greater 
number of nuclei. This periductal zone bears 
a close resemblance to growing tissue and has 
been mistaken for proliferating fibrous tissue. 
Investigations show that probably in the 
majority of adult males, the breast persists 
in essentially the same state as in the pre- 
adolescent female, and there exists in the 
male breast a complicated system of open 
ducts which are far from being vestigial in 
nature.” 
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Forty-one tumors available for re-examina- 
tion were classified by Ewing as in Table IT. 


TABLE II.—EWING’S CLASSIFICATION 
OF 41 TUMORS 
Type of tumor 
Carcinoma simplex............... 
Adenocarcinoma.............. 
Scirrhous (fibro) carcinoma... . 
Epithelioma abba 
Carcinoma (punch aspiration) . 
No tissue 


to 
uw 


5 
\o 


aun wd 


Thirty-two sections were graded as follows: 


Grade (differentiation) 
Grade I 


Cases 


. I 
. 24 


Grade III... nye iaaee ee 
Not graded....... Picriare oly gttan aecie sad Se 


Twenty-five of 42 sections, or 59 per cent, 
available for review, were classified as carci- 
noma simplex. Wainwright found that car- 
cinoma simplex is less common in men, re- 
porting only 3.7 per cent in his series of 78 
cases; but Warfield, on the other hand, agreed 
with the findings in the present series that 
carcinoma simplex was the histological diag- 
nosis most frequently made. 

With one exception, all tumors classified 
as carcinoma simplex were grade II and radio- 
resistant. The remaining case was a very 
cellular grade III radiosensitive tumor. There 
were no grade I tumors in this group. Of the 
whole series only one tumor was of grade 
I degree of differentiation, while 7, or 21 per 
cent, were grade III. While a determination 
of the degree of radiosensitivity is a difficult 
problem, in 18 of 20 sections diagnosed as 
probably radioresistant, the clinical course 
alter thorough irradiation proved fatal. In 
one patient, Case 29, a cellular carcinoma sim- 
plex, grade III, radiosensitive, entirely dis- 
appeared following one cycle of X-ray therapy. 

A striking comparison between Greenough’s 
group of women compared with an almost 
equal group of men studied by Wainwright 
shows that in both groups the number of cases 
in each assigned to the low and high malig- 
nancy classes is practically equal. 
_Asummary of the 4 cases in the high group 
(grade IIT) is of interest. 

CASE 37. B. H. had noted a tumor mass 18 months 
previous to admission. He died 4 months following 
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Fig. 8. Case 30. S. R., aged 31 years. Negro. Recur- 
rent inoperable cancer of the left breast. Diffuse bone 
involvement indicated vy shaded areas. Pathological 
fractures of the left humerus and of the right femur. 
Total duration of disease 5 years and 2 months. 


first observation making a total duration of the 
disease 22 months following the first symptoms. 

Case 44. M. S. had noted a mass in the left 
breast 18 months previous to admission. He lived 
2 months following first observation in the clinic 
making a total duration of the disease of 20 months. 

CAsE 41. O. K. had noted a mass in the left breast 
8 months previous to admission. He lived 15 
months following first observation making a total 
duration of the disease 23 months. 

CASE 30. S. R. had noted a mass in the left breast 
late in 1919. A radical mastectomy was performed 
in August, 1923, at another hospital. Because of 
pain in the right lumbar region he was referred to 
the Memorial Hospital for diagnosis and treatment. 
His condition at time of death was one of extensive 
involvement of practically all the long bones of the 
body with pathological fractures of the left humerus 
and the right femur. The right innominate bone 
was practically replaced by cancer (lig. 8). He was 
transferred to the United States Marine Hospital 
where he died May, 1925, making a total duration 
of life from the onset 6 years and 3 months. 
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TABLE III—SUMMARY OF EIGHT CASES TREATED BY IRRADIATION ONLY 





Case No.| Age Clinical group 


Length of life 
following first 
observation 


End-result 








“ee W. Primary operable 


Alive 7-20-1932 without disease 


II mos. 








15 


Primary inoperable 


Alive 11-21-1932 with disease 


9 mos. 








Primary inoperable 


C. K. 
8 
C 


1 
aC. 


Died 3-22-1932 with axillary supraclavicular and lung metastases 


7 mos. 








Primary operable 


Died 7-14-1928 of cerebral hemorrhage 


6 mos. 








Primary inoperable 


Died 6-5-1927—Skin and bilateral axillary metastases 


8 mos, 





Primary inoperable 


Died 1-20-1920—Axillary and supraclavicular metastases 


7 mos. 





Primary inoperable 








Died 4-15-1923—Bilateral axillary and pulmonary metastases 


5 mos. 











Primary inoperable 


Summary of two cases with autopsy find- 
ings: 


CASE 22. J. A. K. age 65, white, married, Jewish. 
Family history negative, past history negative. The 
patient was struck by the corner of a mail car rack 
in 1915 at the upper outer quadrant of the right 
breast. In 1916, he noted a small mass at the site 
of the alleged injury. Local medication failed and 
mass increased to the size of a quarter. The tumor 
showed moderate fixation to the chest wall with 
evidence of right axillary and right supraclavicular 
metastases. The left breast and axilla were normal. 

Radical mastectomy was performed July 13, 
1917. The microscopic diagnosis was adenocar- 
cinoma, grade II, radioresistant. A chest plate 
May 14, 1923, showed evidence of bilateral pul- 
monary metastases. One month later he fell un- 
conscious and thereafter vomited practically every- 
thing taken by mouth. A fluoroscopic examination 
of the stomach at another hospital was reported 
negative. He was admitted to Memorial Hospital 
July 15, 1924, in extremely poor condition, rapidly 
lost weight and strength and died August 18, 1924, 
8 years from the onset of the first symptom. 

Microscopic diagnosis of autopsy material: lungs, 
cellular alveolar carcinoma; axillary nodes, free; 
stomach and liver, carcinoma resembling the pri- 
mary tumor of the breast. 

CASE 23. E. K. age 79, single, white, Bohemian. 
Family and past history are not contributory. 
About 3 years ago the patient was struck in the 
region of the left nipple by a piece of wood splinter, 
but no bleeding followed this injury. Three months 
after the trauma he noted a small ulcer in the region 
of the left nipple which gradually spread over the 
entire breast area and became infected. He did not 
consult a physician for 2 years, during which time 
he developed marked swelling of the arm and numer- 
ous skin nodules over the entire thorax. For the 


Died 2-15-1926—Metastases to axilla, supraclavicular fossa, lungs and bones 





14 mos. 


last 3 months he had lost strength and developed 
some cough but no hemoptosis. 

On examination the patient appeared very weak 
with evident loss of weight. An ulcerated lesion over 
the region of the left breast consisted of an irregular 
area about 6 centimeters in diameter, with raised 
and indurated edges. There was marked non- 
specific elephantiasis of the left arm. Several hard 
nodes in the supraclavicular area were noted and 
the body was covered with numerous subcutancous 
nodules varying from 1 to 2 centimeters in diam- 
eter. A biopsy December 16, 1927, showed car- 
cinoma simplex, grade II, radioresistant. A diag- 
nosis was made of primary inoperable cancer o/ the 
left breast with axillary, supraclavicular, and skin 
metastases, and probably also pulmonary involve- 
ment. 

He was admitted to the Montefiore Hospital 
January 11, 1928, in extremis, and died suddenly 
the following day. At autopsy, the left breast was 
found to be the seat of a tumor mass with numerous 
metastases to the skin, lungs, bronchial, axillary, 
inguinal, and retroperitoneal lymph nodes, thrombo- 
sis of the axillary veins with marked non-specific 
elephantiasis of the left upper extremity; chronic 
passive congestion of the liver; persistent thyro- 
glossal stalk and bilaterally undescended {etal 
testes; generalized atherosclerosis and arteriosc|ero- 
sis of the kidneys; organized thrombosis of deep 
femoral arteries, bronchopneumonia of the left lower 
lobe, and acute splenic enlargement. The devclop- 
ment of non-specific elephantiasis of the left arm 
without previous operative procedure is to be noted. 
The autopsy findings of a persistent thyroglossal 
stalk and bilateral undescended testes is significant 
as a possible etiological factor. 

Multiple tumors. A single instance of mul- 
tiple tumor occurred in Case 33, a 43 year old 
man who presented a recurrent inoperable 





GILBERT: CARCINOMA OF THE MALE BREAST 


cancer of the right breast, as well as multiple 
lipomata of the extensor surface of the right 
forearm, the left upper arm, and of the skin 
of the chest wall. 


METASTASES 


All patients known to be dead or lost to 
record showed clinical or X-ray evidence of 
metastases usually multiple and widespread. 
Of 16 patients alive at time of present report, 
g have no evidence of recurrence or meta- 
static disease; however, only 3 of the 9 pa- 
tients were observed before January, 1928. 
Axillary lymph nodes were involved in 10 of 
23 patients at the time of radical operation. 
The distribution of metastases was as fol- 
lows: skin, 8; axilla, 30 (4 times bilateral); 
supraclavicular fossa, 17 (1 case bilateral); 
lungs, 21; bones, 5. 


TREATMENT 


Surgical. Thirty-eight, or 80 per cent of 
the series, had some surgical procedure while 
only g patients were treated by other methods. 
One patient had a local removal of the pri- 
mary tumor in another hospital followed by 
radical mastectomy here. Radical mastectomy 
was performed 24 times, local mastectomy 8 
times, and local removal of the tumor 6 times. 
As a majority of these patients received some 
form of irradiation therapy, the end-results 
will be discussed in one group. 

Fourteen of Judd’s 17 cases were treated by 
radical amputation. Wainwright showed that 
nearly half of the men apply for treatment 
during the first 12 months; in spite of these 
figures, which compare favorably with statis- 
tics of a similar kind in breast cancer in 
women, there is considerable delay between 
the onset of the disease and surgical or irradia- 
tion treatment. Various reasons are given 
to explain this apparent neglect. That the 
male often does not consider himself liable to 
cancer of the breast, and therefore has much 
less fear of the disease is perhaps the prin- 
cipal cause for the delay. In many instances 
when a small freely movable tumor is brought 
to the physician’s attention, the condition is 
not given serious consideration until typical 
signs of cancer appear. Cancer of the male 
breast should be treated on the same prin- 
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ciples as in the female. Biopsies should be 
taken for frozen section diagnosis, if there is 
any uncertainty concerning the true nature 
of the disease. That these tumors are often 
small does not justify limited removal and 
operative procedures should be radical regard- 
less of the desire to avoid impairment of arm 
function. 

Five patients, or ro per cent of this series, 
developed non-specific elephantiasis of the 
arm. ‘Treves discussed this complication as 
seen with cancer of the breast in women, and 
his conclusions in regard to the management 
of these patients applies equally to the male 
breast cases. None of our patients received 
surgical treatment for this condition. 

Radiation. All 16 patients under present 
observation have received some form of ir- 
radiation treatment, while 23 of 28 patients 
now dead were so treated. These patients 
were treated by a variety of methods, and for 
that reason an evaluation of end-results in 
this group is without definite value. The tech- 
nique varied from a single exposure of low 
voltage, unfiltered X-rays to repeated courses 
of treatment with both the radium element 
pack and high voltage X-rays up to full 
erythema dosage. 

The cases under present report have been 
treated over a period of many years. In the 
earlier years we had nothing but low voltage 
X-ray, and the dosage could not be checked 
with accurate measurements now available. 
Such treatments delivered to the tumor only 
a fraction of an erythema which we know 
now was inadequate to destroy breast cancer. 
With our present knowledge such patients, 
classified according to their clinical status and 


TABLE IV. 


Type and 
grade of 
tumor 


Age on Date of 


- Aer Survival 
admission |mastectomy 


Last note period 





Carcinoma 
simplex, 
grade Il 


Fibro- 
carcinoma 
simplex, 
grade II 


57 2-3-1923 


5-21-1930 
Radical 


free of 
disease 


7 yrs. 
3 mos. 





9-5-1925 


8-29-1932 
Local f 


free of 
disease 


6 yrs. 
II mos. 





Cellular 
adeno- 
carcinoma, 
grade II 


Q-22-1921 


II~12-1930 
Radical 


free of 
disease 























SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE V.—ANALYSIS OF FORTY- SEVEN CASES OF CANCER OF 








Date of 
admis- 
sion 


1- 8-23 


9- 4725 


2 | g-12-21 


yp" Te 


7-10-30] « 


Age} Color 


$7 


74 | White| 


64 ~— 


White 
White 


White 


Side 
in- 


volved 


White Left 


Right 


Right 


Left 


Right 


Left 





Clinical 
group 


Trauma 
alleged 


oo 


Gyneco- 
mastla 


Type of tumor 


At 


oper- 


xil- 
lary 
nodes 
in- 





Primary 
operable 


Carcinoma 
simplex 


| None 





Primary 
operable 


Fibrous carci- 
noma simplex 





Primary 
operable 


Cellular adeno- 
carcinoma 


None 


None 





Recurrent 
inoperable 


Carcinoma 
simplex 


None 





Primary 
operable 


Tubulo-alveolar 
carcinoma 


atlon— 


volved 


None 


—————EE 


Grade 
oO 

malig- 

nancy 





Primary 
operable 


Small cell duct 
carcinoma 


Yes 





10-20-30 


White 





Right | Primary 


operable 


Carcinoma 
simplex 








5- 6-31 


White 


Left 


Recurrent 
inoperable 


Adenocarcinoma 





8-15-31 


White 


Left 


Primary 
operable 


Carcinoma 
(aspiration) 





6- I-31 


White 





6-14-32 


White 


Right 


Right 


Primary 
operable 


Duct carcinoma 


Not 
graded 


II 





Primary 
operable 


Papillary adeno- 
carcinoma 





II~ 3-31 


White 


White 


Left 


Right 


Recurrent 
inoperable 


Carcinoma 
simplex 





Primary 
operable 


Duct carcinoma 





White 


Left 


Recurrent 
inoperable 


Infiltrating carci- 


noma simplex 


Metastases 





Skin 


None 


None 


Axilla 


upra- | | 
Bh Lungs B 


fossa | 
| 





None | None 


| 
| 


None None | N 








None 


None 


None 


None 


| 


| 
| 


None | N 
| 


| None | 


None 


None 


| None 





None 


None 


Yes 


| . 
None 





None 


None 


None 





None 


None 


None 


None 


Yes 








None 


a None | \ 


| Mone 
| 





White 


Right 


Primary 
inoperable 


Adeno- 
carcinoma 


None 





9-19-30 


White 


Left 


Primary 
operable 


Basal cell 
epithelioma 


None 


Not 
graded 





6-24-31 


White 


Right 


Recurrent 
inoperable 


None 


None 


None 


None 


Yes 





8-12-31 


White 


Right 





Primary 
inoperable 


Carcinoma 
(aspiration) 


None 


Not 
graded 





9-16-20 


White 


Left 


Recurrent 
inoperable 


Adenocarcinoma 


None 


Not 
graded 


Yes 





I~30-25 


White 


Left 


Primary 
inoperable 


Adenocarcinoma 


None 


Ill 


None 


| None 





11-20-27 


White 





9-20-19 


White 


Right 


Right 


Recurrent 
inoperable 


Adenocarcinoma 


None 


None 


None 


| Yes 





Recurrent 
inoperable 


Adenocarcinoma 


None 


Yes 


None 





9-16-27 


White 


Left 


Primary 
inoperable 


Carcinoma 
simplex 


None 


Yes 


Yes 





2-18-29 


White 


Left 


Primary 
operable 


Infiltrating duct 
carcinoma 


None 


None 


Yes 





5-16-24 








White 








Left. 





Primary 
operable 











Fibrocarcinoma 


None 








None 











Yes 
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THE MALE BREAST OBSERVED AT THE MEMORIAL HOSPITAL 


| | 
Symptomatology | | 





| 
Previous | Previous | Post- | ptephan- | Irradia- 
benign duration H Operation | operative "aol | tion Last note 
tumor in months Bleed- | Nipple | | recurrence ae treatment 
ing retrac- 
tion | 


Five year 
| survivals 





None None 2-3-23 | 5-21-30 
radical | alive N.E.D. 





None None fes Q-5-25 None | Yes | 8-29-32 
local 





None None 9 


-22-21 None ves 12-30 
radical alive N.E. 





None None 12-20-28 les None ves 24-31 
radical alive N. 





None 7-8-30 None None Yes | 3-29-32 

radical alive N.E. 
None None { 7-11-30 None None ve 11-32 
radical | Metastasis, 
lungs 





2 





None None None les 10-27-30 None None 17-31 
radical alive N.E.D. 








None None None es 1-30-30 Yes None 7-20-32 
radical Metastasis, 
chest 





None None None None 7-20-32 
alive N.E.D. 





None None f 4 8-12-31 None ves 12-5-32 
local alive N.E.D. 





7-06-32 None None Q~-26-32 
local alive N.E.D. 





9-1930 Yes None 11-21-32 
radical alive— pelvic 

recurrence 

471-32 None 11-14-32 
radical alive N.E.D. 











None 5-4-32 None | r1-11-32 
axillary alive N.E.D. 
dissection 


None 





eee 
None None Yes | 11-21-32 
| alive with 

recurrence 





10-22-32 None 
local 


None 





I-I5~-31 
radical 





None N Yes 








None ; Yes 9-17-20 es None es Died Yes 
radical 8-19-27 


7 





No 


None None E Yes 3-15-25 None None Yes | Probably died | 
local 3-8-27 | 
| 





Yes None None 47-25-25 ves None Yes Died 


No 
radical } 2-15-29 





None q None None 7-13-17 None Yes Died 


. No 
radical | 8-16-24 





None None None Yes None 


| Died 








None Tes 5-10-29 
radical 


None Yes 





5-17-24 None 
local 


Yes 
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TABLE V.—ANALYSIS OF FORTY-SEVEN CASES OF CANCER OF THE 


| ra 





| oper- 

} ation—) Grade 
Clinical |Trauma!Gyneco- 
group alleged | mastia 


| Metastases 
| Date of Side 

admis- | Age Color | in- 
sion volved 


Axil- of 
lary |malig- 
nodes | nancy Supra- | 
| | in- Ski Axilla | clavicular} Lungs} Bon 
| | volved fossa 


( mg Type of tumor 








White! Left | Recurrent | None | None | Carcinoma None II Yone | None Yes Yes ke n 





inoperable | | simplex 





3 | White Left | Recurrent } N > | Fibrocarcinoma | None]! IL ve Bilateral | Bilateral | None | Noi 
| | | inoperable | simplex 
| | 
| | 
| 


61 | White| Left | Primary |Yes |N Alveolar f II 
| operable | carcinoma 


| 











83 | Black | Right | Primary None Sean | Smee None} III | None 


| | operable simplex 


fe iP 
ime 
me: i. 
24] 3 | Black | Left | Recurrent | None None | Carcinoma Yes Not | None 
| 








| | inope rable graded 





46 | White Rig zht | Recurrent | None Yes , ‘Carcinoma Yes Not | None 
inoperable | e graded 





11-18-18 White} Bilat-| Recurrent None | None | Scirrhous Yes Not | None | Bilateral 
| eral _inope rable carcinoma graded 


| 





12-31-20 


43 | White| Right Recerent Yes None | Carcinoma Yes III | None | Yes 
inoperable simplex 





| 
a7 3" 7) 
| 








5 White} Rig ht Primary None | None | Alveolar carci- None] II None | Yes 
| operable noma simplex 


White| Left | Primary None | None | None None | None | Y Bilateral 
| inoperable 








10-22-26) 


— ee . BS SSE ’ 
12- 7-27] § W hite| Left Primary ve Yes J Fibro-adeno- None 
| inoperable carcinoma 








White} Left Recurrent None | None | Carcinoma None 
_inops rable simplex 











White} Right Recurrent | None None | Carcinoma None 
| inoperable | simplex 





| White Left Primary Yes Yes V | None None 
| | inoperable 

















12-31-19} 59 | White| Left Primary ves None | Carcinoma Yes 
| operable simplex 








4 W *hitel Left 1 Belmary | None | None | Alveolar Yes 
inoperable carcinoma 











‘42 | White Left | Recurrent | None None | None None | Not | None 
| inoperable graded 


54 ln hite Ris ght | Recurrent None | None | Carcinoma None II None | Yes 
| inoperable | simple 

















50 >| White| Left | Recurrent | None ils Vone Alveolar Yes II None | None 
| N 
_| 














_| inoperable carcinoma 








-22] 54 | White| Right | Primary Ree 
| __| _inoperable | 





Jone Fi wee None | None | Bilateral 


| 


|12-31 “24 55 iw Phite I Lett | Primary | Meus | Yes ,/ | Adenocarci alN Not | None | Yes 
S.| | | _inope rable | } v graded 
7 |10- 6-31| 66 | White Right. Primary ‘Mone | None Carcinoma | None} N N None 
K. | | | operable | | (aspiration) gradec 
| | | 




















| 





Abbreviation N.E.D. indicates “no evidence of disease.’’ 
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MALE BREAST OBSERVED AT THE MEMORIAL HOSPITAL—Continued 


Previous 
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tumor 
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duration 
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Symptomatology 
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tion 


Operation 


Post- 
operative 
recurrence 
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tiasis 
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treatment 
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None None 
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1916, local 
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Chart 1. Percentage of survivals in patients with disease 
at six month intervals up to five years. 


the histology of the tumor, should be treated 
with greater dosages. 

Better knowledge, more varied and better 
modalities of treatment, together with the 
knowledge that the skin will stand heavier 
dosage than was previously supposed; and 
the anatomical position of male breast tumors, 
offers the radiologist a greater opportunity to 
(Table IIT.) 


cope with this disease. 

As a means of relieving the constant pain 
of bone metastasis and as a method of treat- 
ing local recurrences, irradiation should be 
recommended in these otherwise hopeless 


cases. In instances of radiosensitive tumors 
(Case 29), it can accomplish definite growth 
restraint in primary and metastatic areas. 

Here also the advanced status of these cases 
is evident, as only 2 patients could be classi- 
fied as early or primary operable. One pa- 
tient observed too recently for end-result 
study has been treated by means of gold 
radon implants, while another patient, 83 
years of age, was treated by X-radiation be- 
cause of his age and general feeble condition. 
He died of cerebral hemorrhage 6 months 
from the time of admission, free from local 
or metastatic evidence of cancer. 

Judd believes that irradiation does not 
seem to have arrested the progress of the 
disease to any appreciable extent. Schreiner, 
in his series of cases treated by irradiation 


alone, had no early cases, and all but 1 are 
dead. This patient was treated for 2 years 
and 5 months and showed no evidence of re 
currence. The 5 other patients are dead: 
4 in less than a year, and 1 between 2 and 3 
years. 

END-RESULTS 

Twenty-six patients observed prior to Jan- 
uary, 1928, are considered in Table V. Three 
patients alive without evidence of disease 
5 years or more following mastectomy and 
postoperative irradiation are tabulated in 
Table IV. 

Two patients now dead lived over 5 years 
from the date of operation. Case 19, J. O'N 
52 years of age, on admission had noted a tu- 
mor mass of the left breast for 2 years. Radi- 
cal mastectomy was performed September 11, 
1920. He died of local recurrence and wide- 
spread metastases August 19, 1927, 6 years 
and 11 months after operation, and 9g years 
from the onset of the first symptom. 

Case 15, J. K., 65 years of age, on admission 
had noted a tumor of the right breast 3 years 
prior to admission. Radical mastectomy was 
performed August 13, 1917, followed by post- 
operative irradiation. He died September 16, 
1924, 7 years and 1 month following operation, 
from local recurrences and pulmonary metas- 
tases. He lived 8 years from the onset of the 
first symptom. 

These cases emphasize the occasional long 
survival period in this disease and the neces- 
sity for frequent and careful re-examination. 
If such patients are lost to observation at the 
end of 5 years, they should not be considered 
as necessarily cured. 

Eighteen patients, or 36 per cent of our 
total series, were classified as primary operable 
on admission. Ten patients, or 55 per cent, 
are now alive without disease, only 3 however 
were treated prior to January, 1928. One 
patient in the primary operable group lived 
5 years, but subsequently died of recurrence. 
Another patient first observed in July, 1030, 
is alive with recurrence. 

Ten patients, or 21 per cent, were classilied 
as primary inoperable. No patients in this 
group lived 5 years either with or without 
disease. All patients are dead except one 
who now has recurrent disease. 
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Wainwright gives the details in his table 
(No. 6) of 20 patients dying more than 5 
years after operation. In a later end-result 
study (1930) of 41 patients reported alive in 
April, 1927, Wainwright found 11 had since 
died—mostly of recurrences—while 4 patients 
could not be traced. Six of the 11 patients 
had passed the 5 year postoperative period. 
Twenty-six are alive at various periods, the 
longest interval being 18 years and 5 months. 
Of this group of 26 patients, 17 are alive more 
than 5 years after operation. Twenty-three, 
or 56 per cent of 41 cases, lived over 5 years 
after operation. However, it is not stated 
how many of these patients were free of 
disease at this time. 


SUMMARY 


1. Forty-seven cases of cancer of the male 
breast are reported, with an end-result study 
of 6 previously reported cases from the Me- 
morial Hospital. 

2. Male breast cancer comprised 1.24 per 
cent of admissions to the breast clinic and 
only 0.14 per cent of all cancers in males. 

3. The average age of the patients in this 
group Was 54.4 years. 

4. The left breast showed a slightly higher 
percentage of involvement than the right. 

5. “Occupational mastitis,” due to chronic 
irritation, is not infrequently a precancerous 
lesion; however, a previously existing benign 
tumor was noted in only 3 patients, or 6.3 
per cent of the series. 

6. The incidence of trauma as qualified in 
the text is recorded as a possible etiological 
factor in 14 or 29 per cent of the cases. No 
proved instance of a single trauma causing 
cancer was noted in this series. 

7. The coincidence of gynecomastia with 
cancer is emphasized, and evidence of their 
relationship is considered on experimental, 
clinical, and anatomical grounds. Gyneco- 
mastia occurred in g patients or 19 per cent 
of this series. 

8. The symptomatology, pathology, and 
distribution of metastases corresponds to the 
well recognized manifestations of mammary 
cancer in general. 

9. The prognosis of cancer of the male 
breast is poor. Five patients observed prior 
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to January, 1928, survived 5 years. Three, 
or 11.5 per cent of these 26 patients, are still 
alive without evidence of disease. 

10. Irradiation therapy is to be recom- 
mended as a valuable adjunct in the operable 
group and of great value as a palliative meas- 
ure in the inoperable cases. Heavier dosage 
by irradiation methods is recommended. 


I wish to thank Dr. Ewing for his review of the micro- 
scopical sections, and Dr. Lee for invaluable advice. I am 
indebted to Drs. Lee, Adair, and Treves of the Breast 
Clinic; and Drs. Coley, Craver, Quick, and Lenz for the 
use of their clinical records. 
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discovered often enough on surgical 

exploration, or at necropsy, and occa- 
sionally on clinical examination, to warrant 
review of the pathological and clinical data 
which may be-of aid in its recognition. If the 
condition is overlooked, it may be the cause of 
considerable confusion and may even lead to 
serious consequences. If, on the other hand, 
it is recognized, and thorough clinical exami- 
nation is made, a fairly definite prognosis can 
be given, and the care of the patient may be 
materially altered. 

The data in this article were collected from 
193 patients observed at The Mayo Clinic, 
whose condition had been diagnosed poly- 
cystic kidney. Many of the patients returned 
for subsequent examination, and it was pos- 
sible to corroborate clinical data previously 
obtained. Included in this group were 85 pa- 
tients who were operated on for various renal 
complications occurring with polycystic dis- 
ease, or whose renal condition was discovered 
in the course of operation for other abdominal 
lesions. Records of necropsy made at the 
clinic were available in 9 cases and operative 
specimens were obtained in 10 cases. Thus, 
histological studies were possible in 19 cases. 
Moreover, the findings at postmortem exami- 
nation were available, in many of the cases in 
which death occurred after the patients had 
returned to their homes. 

The incidence of congenital polycystic kid- 
ney found at postmortem examination at The 
Mayo Clinic was 9 in 9,171 cases, or a ratio of 
1:1,019. The incidence noted clinically was 
193 in 680,000 registrations, or 1:3,523. 


Pitieovered 0 disease of the kidney is 


PATHOLOGICAL DATA 


The pathological anatomy of polycystic 
kidneys has been described repeatedly and 
only a few observations will be noted. As the 


1 Read before the American Association of Genito-Urinary Surgeons, Niagara Falls, Ontario, May, 26 to 28, 1932. 


cysts increase in size and multiply, the pelvis 
is encroached on and becomes deformed. The 
calyces may become elongated, and broad- 
ened, while others are abbreviated or even 
obliterated. This deformity can be visualized 
by means of pyelography. Polycystic kidneys 
are occasionally enormous; in our series, the 
largest were those of a man aged 4o years, who 
died of uremia. Postmortem examination 
disclosed congenital polycystic kidneys each 
weighing 7,284 grams (approximately 17 
pounds). The normal weight of a kidney is 
300 grams. The left kidney measured 34 by 
20 by 12 centimeters; the right, 33 by 19 by 12 
centimeters. 

Coincident cystic disease of the liver prob- 
ably occurs more frequently than clinical data 
might suggest. In the 9 cases of polycystic 
renal disease in which postmortem examina- 
tion was performed, associated cystic disease 
of the liver was found in 4, and of the pancreas 
in 1. Cystic disease of the liver is usually con- 
fined to limited portions of the organ, and is 
seldom the cause of symptoms suggestive of 
hepatic disease. Cysts of the liver do not 
usually attain large size, although in 1 case 
observed the cysts protruded to such an ex- 
tent from both sides of the liver that they were 
confused with polycystic renal enlargement. 
Hepatic cysts are occasionally observed with- 
out any accompanying renal involvement. 
Other organs which have been reported to be 
involved in cystic degeneration are the ovary, 
broad ligament, uterus, bladder, and epididy- 
mis. This associated cystic degeneration 
would indicate a single origin of the condition, 
and strengthens the belief that it has a con- 
genital basis. 

Polycystic kidney is always bilateral in the 
adult. Even though, on intra-abdominal pal- 
pation during the course of operation, one 
kidney does not seem to be involved, it will 
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subsequently prove to be cystic. In our series, 
in only 3 cases did renal enlargement appear 
to be unilateral at surgical exploration, and in 
1 of these, enlargement of the other kidney 
developed subsequently. Clinical and surgi- 
cal reports of unilateral polycystic kidney are 
of little value unless confirmed by careful 
postmortem examination. 

The relation of polycystic kidney to the 
condition of the solitary cyst of the kidney is 
not entirely clear. It would seem probable 
that the solitary cyst is an acquired rather 
than a congenital lesion. Occasionally multi- 
ple scattered solitary cysts are observed, but 
seldom are they so numerous or of such char- 
acter as to be confused with polycystic kidney. 
Solitary cysts are usually unilateral, although 
bilateral occurrence has been reported. Other 
types of cysts are those frequently found in 
arteriosclerotic kidneys, and the small, simple 
cysts that are found in kidneys that otherwise 
are apparently normal. These cysts are prob- 
ably the result of localized inflammation or 
obstruction, and occasionally may become 
very large. Hydatid and dermoid cysts are 
uncommon; they are easily identified. 

Multilocular cysts. Multiple cysts are occa- 
sionally confined to one region of a kidney, 
which may resemble in size and appearance 
the cysts with polycystic disease. The cysts 
are compactly grouped and are usually situ- 
ated in one pole of the kidney, while the re- 
maining tissue is normal. The condition 
probably has its origin in tubular obstruction, 
although the possibility of its congenital na- 
ture is not excluded. According to our ob- 
servation, this condition is unilateral. It is 
probable that it has been confused with poly- 
cystic disease in those cases in which poly- 
cystic kidney has been reported as being 
unilateral. Six cases of multilocular cysts 
have been observed at The Mayo Clinic. 

Histology. Histological study of polycystic 
kidneys reveals the cysts to be lined usually 
with a low, flattened type of epithelium; oc- 
casionally proliferating areas are seen in which 
tuft-like papillary bunches collect, which often 
resemble glomeruli. The walls of the cysts are 
surrounded by a peculiar, pale-staining con- 
nective tissue, which fills the spaces between 
the cysts where the renal parenchyma has 
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been completely destroyed. The content of 
the cysts is usually an albuminous material 
containing epithelial cells. Occasionally blood 
is found. Cholesterol crystal clefts and phago- 
cytic cells containing fat particles are noted 
often. Depending on the degree of involve- 
ment, there may be areas of parenchyma 
varying from those which appear to be fairly 
normal, to areas in which all parenchyma has 
been replaced by cystic degeneration. Numer 
ous areas of localized lymphocytic infiltration, 
with hyalinization of glomeruli are present. 
There is usually marked thickening of the 
smaller arteries and arteriolar walls. This is a 
very important factor in the progress of the 
disease, and may be closely associated with 
hypertension, which was present in a large 
number of our cases (7). 
\ Groups of deeply staining, small round cells 
in a fetal kidney which is the site of congenital 
polycystic disease, have been interpreted as 
cells of an embryonic nature by Davis and 
others. In adults with arteriosclerotic changes 
in the kidney there are cells closely resembling 
these, which are probably lymphocytes. 


HEREDITY 

The hereditary tendency of polycystic ki«- 
ney has been noted by many observers, and 
constitutes one of the chief proofs of its con 
genital nature. Numerous instances in which 
several members of a family, or members of a 
preceding and a succeeding generation were 
afflicted with polycystic disease were noted in 
our series of cases. In one case the condition 
was apparently present in representatives of 
four generations. In 2 cases it had been pres- 
ent in three generations, and in 5 cases in two 
generations. There is apparently variability 
in the frequency of inheritance in different 
families. In view of the pronounced heredi- 
tary tendency, it would seem logical to con- 
sider limitation of progeny. In some cases, 
sterilization may well be advocated. 


AGE AND SEX 


Clinical symptoms seldom appear in thie 
first two decades of life and are unusual even 
in the third decade. If the lesion is not evi- 
dent in infancy, it rarely manifests itself be- 
fore puberty. Impairment of renal function 
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or other lesions are not usually evident until 
the fourth decade. The symptoms have their 
onset most frequently in the fourth or fifth 
decade. Eighty-eight patients, 46 per cent of 
our series, were included in this period of life. 
A large number of patients has no subjective 
evidence of disease until the sixth and seventh 
decades. The oldest patient observed in our 
series completed a normal span of life; namely, 
69 years, before any symptoms appeared. 

Several limited series of patients with poly- 
cystic disease have been reported in which 
the incidence was higher among males than 
among females. This preponderance of males 
was not borne out in our series of 193 patients; 
98 were females, and g5, males. 


DURATION OF DISEASE 


Of 74 patients reported dead, 22 (approxi- 
mately 30 per cent) died within 2 years fol- 
lowing the onset of the first symptoms. 
Eleven (15 per cent) died in the period be- 
tween 2 and 4 years after their first symptoms 
appeared. In these two groups 45 per cent, 
approximately half of the patients, lived less 
than 4 years following onset of their first 
symptoms. The remaining patients lived 
from 5 to 20 years, with the exception of 2, 
one of whom lived 23 years and the other, 36 
years. The average age at death in this group 
was 50 years. Of the 42 patients reported liv- 
ing when last heard from, 25 had lived 10 
years or more, and g had lived 20 years or 
more. From studies of the renal function, the 
cardiovascular system, the haemoglobin, and 
the urine, one may obtain a fair idea of the 
expectancy of life of the patient. 

The length of life will depend largely on the 
degree to which renal function is maintained, 
and this, in turn, on the degree of pressure 
exerted by the cysts on the normal renal tis- 
sue. There is marked variability in the inci- 
dence and size of cysts. When they are so 
numerous as to preclude much residual func- 
tioning renal tissue, and unless they remain 
very small, renal function will gradually di- 
minish. This probably will depend on increase 
in size of the cysts rather than on the number 
of cysts. The prognosis for the patient who is 
in the third or fourth decade of life is uncer- 
tain, since evidence of subnormal renal func- 
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tion usually is not marked until the fifth dec- 
ade. The patient observed in the fifth or sixth 
decade, who shows no evidence of diminished 
renal function, usually will live a life of normal 
length. 


CLINICAL COURSE 

The clinical picture presented by patients 
suffering from polycystic renal disease may 
vary considerably, depending on the stage to 
which the disease has progressed. The onset 
of symptoms may be very gradual, or ex- 
tremely sudden. In cases of gradual onset 
the kidney may go on to almost complete de- 
struction before any untoward symptoms are 
noted. As the cystic disease progresses, symp- 
toms caused by renal insufficiency will appear, 
such as weakness, periods of malaise, head- 
ache, and gastric distress. Some patients sud- 
denly give signs of renal insufficiency and 
uremia, and may die in relatively short pe- 
riods of time. Occasionally, cerebral hamor- 
rhage occurs in cases in which there is hyper- 
tension which had previously caused no 
distressing symptoms. Complications from 
intercurrent disease may appear as the result 
of decreased vitality and lowered values for 
hemoglobin, and may add materially to the 
rapidity of the patient’s decline. With in- 
creased vascular disturbance there may be 
symptoms caused by hypertension. With 
cardiac failure, which usually appears late, 
there may be ocdema and dyspncea. 

Patients may be unaware of the gradual, 
progressive enlargement of the kidneys, which 
may have extended over many years prior to 
the onset of the first symptoms. Both kid- 
neys may be found greatly enlarged, without 
apparent serious injury to renal function or to 
the cardiovascular system. After a varying 
period, however, the kidneys become insuffi- 
cient, the cardiovascular system is impaired, 
and death will follow as a result of uremia or 
vascular accident. 


SUBJECTIVE CLINICAL DATA 


Pain. Pain referred to the lumbar region, 
or to an upper, lateral abdominal region is a 
common symptom, and is often the reason for 
seeking medical aid. The pain is usually uni- 
lateral, and is described as a dull ache, 
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although it may become severe. It may be 
difficult to ascertain its cause, but in some 
cases in which there is more or less constant 
pain it is apparently the result of the excessive 
weight of the greatly enlarged kidney. In 
others it might be explained by intrarenal or 
intracystic pressure resulting from increase in 
size of individual cysts. Occasionally one or 
more cysts may become of enormous size and 
be the cause of considerable discomfort. 
Mechanical pressure on surrounding organs 
by these cysts may also be a factor. Complete 
relief has been obtained in several of our cases 
by surgical evacuation and destruction of 
large or hemorrhagic cysts. Some patients 
obtained relief by lying down; others by sup- 
porting the kidneys with abdominal pads. 
Sudden hemorrhage into a large cyst may be 
the cause of severe, acute pain. The passage 
of blood clots, with ureteral obstruction, may 
also be the cause of acute renal pain. Renal 
pain may be accompanied by fever and other 
evidence of acute renal infection, which may 
be explained by acute infection of one or more 
cysts, or by ascending pyelonephritis caused 
by temporary obstruction of a calyx. 
Urinary symptoms. Gross hematuria was 
noted by 66 patients, approximately a third of 
the total number. It usually occurred at irreg- 
ular intervals, was of limited duration, and 
was frequently brought on by violent exercise 
or jarring. Asa rule the hemorrhage was con- 
siderable and often accompanied by clot, 
which occasionally caused renal colic. The 
hematuria is similar to that occurring with 
renal neoplasm and if but one kidney is en- 
larged, the two conditions may be easily con- 
fused. Microscopic evidence of blood was 
reported to have been found in the urine of 
85 patients. Dysuria or frequency of micturi- 
tion was noted by only 15 per cent of patients. 
Miscellaneous symptoms. Nausea and vom- 
iting were noted in 50 cases, and were usually 
due to renal insufficiency. Loss of weight was 
noted in 115 cases (76 per cent). Weakness, 
usually profound, was present in 40 cases. 
Both loss of weight and weakness are probably 
the result of, and closely associated with, renal 
insufficiency. The physician should interpret 
the patient’s report of weakness and of loss of 
weight of recent origin as usually presaging 
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other evidence of renal insufficiency and as 
indicative of a serious prognosis. 


OBJECTIVE CLINICAL DATA 


Abdominal tumor. On physical examina- 
tion, bilateral enlargement was palpable in 
151 cases, unilateral enlargement in 30, and 
no enlargement in 12. Although both kidneys 
are usually markedly increased in size, there 
is often a decided difference in volume. It is 
not unusual to find one kidney but little larger 
than normal, while the other may be several 
times as large. Failure to determine bilateral 
renal enlargement on abdominal palpation is 
a common cause of error in diagnosis, and the 
lesion is frequently mistaken for renal neo- 
plasm. Other factors, such as fat or muscular 
abdominal walls, may interfere with clinical 
recognition of renal enlargement of moderate 
degree. It is surprising how large the kidney 
may be and still escape detection in the gcn- 
eral physical examination. As the kidneys 
become enlarged they frequently change their 
position. They usually assume a lower level 
and the mistaken diagnosis of simple renal 
ptosis often is made. Occasionally, lateral 
displacement of one or both kidneys occurs. 

Although the tumor is often cystic, on ab- 
dominal palpation, particularly if there are 
several distended cysts on the anterior surface 
of the kidney, it may appear to be firm and 
solid. In some cases the irregularity of the 
cysts can be palpated easily. The kidneys 
move with respiration in many cases, while in 
others they become fixed as the result of 
perirenal adhesions. If, therefore, cystic ir- 
regularity and soft consistence are not pres- 
ent, but instead a unilateral, firm, fixed mass 
is palpated, as often occurs, the erroneous 
diagnosis of renal neoplasm is easily and fre- 
quently made. 

In several cases varicocele of recent origin 
occurred on the left side, with marked enlarze- 
ment of the left kidney, and would indicate 
pressure on the large veins on that side. This, 
also, might lead to confusion with renal neo- 
plasm because of its frequent occurrence with 
this condition. Associated congenital «e- 
formities were found in several cases. 

Blood pressure. Although one of us 
(Braasch) first called attention to the ire- 
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Fig. 1. Typical deformity with polycystic kidney, char- 
acterized by elongation of infundibula and irregular en- 
largement of minor calyces. 


quent occurrence of hypertension with poly- 
cystic kidney in 1916, it has since been a 
disputed point among clinicians. Bell and 
Clauson, in 1928, concluded that, “The avail- 
able information is strongly against the view 
that congenital cystic disease of the kidneys 
is accompanied by persistent hypertension.” 
This statement is not borne out by our present 
studies. The blood pressure of 190 patients 
was noted. Since the average age of our pa- 
tients was 43 years, it would be logical to 
consider a systolic blood pressure of 145 milli- 
meters of mercury or more, as an indication 
of hypertension; a diastolic pressure of 90 or 
more was similarly considered. Of our pa- 
tients, 61 per cent had systolic pressures of 
145 millimeters or more. In a study of the 
patients reported dead, records showed that 
71 per cent had had elevated systolic pressure. 
In a control group of the same age and sex, 
made up of patients suffering from chronic 
pyelonephritis, 26 per cent had elevated blood 
pressure, and the incidence of hypertension 
among patients who were less than 50 years 
of age was 17 per cent. Among the patients 
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: ia a 
Fig. 2. Similar elongation of infundibula (shown in 
Figure 1), with crescent-shaped indentations of minor 
calyces caused by cysts. 


with polycystic kidney who were reported 
dead, 52 per cent of those with hypertension 


were less than 50 years of age. Similarly, 
diastolic pressure was found to be more than 
go millimeters of mercury in 55 per cent of the 
cases, and more than g5 millimeters of mer- 
cury in 47 per cent. This indicates that the 
basis for hypertension in polycystic kidney is 
not directly related to age, but has its origin 
in vascular disease. This would be corrobo- 
rated by the work of Hinman and Morrison 
(1924) and that of Ritter and Baehr (1928), 
who reported the results of injecting the ar- 
terial supply of polycystic kidneys. The lat- 
ter two workers found a decrease in the size 
of the small arteries and the arterioles, and 
pointed out the similarity between the clinical 
course in cases of malignant hypertension and 
late glomerular nephritis with that of poly- 
cystic kidney. 

Ocular fundi. ‘There were abnormalities of 
the ocular fundi in 57 per cent of our cases. 
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Fig. 3. Semicircular indentation of calyces by cysts, 
with elongation of calyces and lateral displacement of 
pelvis. 


In 20 per cent there were retinitis and asso- 
ciated retinal sclerosis. In 31 per cent there 
was retinal sclerosis unassociated with retini- 
tis. In 6 per cent the patients had retinitis 
only, and without changes in the retinal ves- 
sels. In 43 per cent, examination of the ocular 


fundi gave negative results. It is evident, 
therefore, that the disease involves the entire 
vascular system. 

Hemoglobin and erythrocytes. Brown and 
Roth have pointed out that there is a definite 
relationship between the degree of renal in- 
sufficiency and the degree of anemia. In their 
studies, the anemia of chronic nephritis had 
definite prognostic value approximating that 
of retention of creatinine. In our group of pa- 
tients with polycystic kidney the value for 
hemoglobin of 93 (56 per cent) was 70 per 
cent (Dare) or less. Erythrocyte counts were 
less than 4,000,000 in 61 cases (42 per cent). 

The urine. The specific gravity of the urine 
was less than 1.010 in 40.4 per cent of our 
cases. The value of low, fixed specific gravity 


from a prognostic standpoint is considerabk 
Albumin, usually in small amounts, was foun: 
in 180 cases. Urinary casts were observed j 
21 cases (11 per cent). Microscopic eviden: 
of hematuria was noted in 85 cases (43 p: 
cent). Pus cells were found in 180 cases (: 
per cent) in routine examinations of the urir 
Catheterized urine from either kidney oft. 
contains a variable number of pus cells. ‘Tl 
is apparently the result of inadequate inti 
pelvic drainage, caused by cysts compressi 
the pelvis or calyces. Ureteral catheteri: 
tion occasionally will cause acute exacerbati 
of the infection, and should be avoided wh 
possible. Materials injected in the course 
retrograde pyelography may be retained 
the pelvis and may be the cause of seri: 
renal infection. Organic compounds of iod; 
which recently have come into use are | 
irritating, but even with these it is advisa 
to leave the ureteral catheter in place for s 
eral hours in order to drain the renal pel: 
and to perform lavage of the pelvis w 
sterile solutions of boric acid. Although 
some specimens obtained by renal catheteri. 
tion only occasional pus cells were found, t!)' 
does not exclude previous renal infection, a 
cultures were in some cases positive. 

Renal function. Regarding excretion 
phenolsulphonephthalein of 40 per cent or les: 
as indicative of renal insufficiency, renal fu: 
tion was subnormal in 67 per cent of our cas: 
In 26 cases, return of phenolsulphonephthal 
was 31 to 40 per cent; in 21, 21 to 31 per cel 
in 23, 11 to 20 per cent; in18,1 to roper cet; 
and in 27, only a trace of the dye, or none 
it, was returned. In most cases there was | 
layed excretion of phenolsulphonephthalein 
shown either by a retarded appearance ti! 
or preponderance of excretion of dye in 
last hour. Normal excretion of pheno! 
phonephthalein should not be regarded as 
cluding polycystic disease, however. In m 
cases, although the specific gravity of 
urine was found to be within normal bh: 
(1.014 to 1.020), yet excretion of pheno! 
phonephthalein was greatly reduced. Of 
terest is the lack of parallelism between 
excretory and the retention tests for r 
function in the earlier stages of renal ins 
ciency. Excretion of phenolsulphoneph 
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is often markedly reduced, whereas the 
ie for blood urea is normal or only slightly 
ated. 
lood urea. The value for blood urea was 
mated in 117 cases of this group. In 78 
s (67 per cent) a value of 40 milligrams or 
ein each 100 cubic centimeters was noted; 
2 cases, it was more than 200 milligrams. 
mly 33 per cent was the value for blood 
.. normal. It is remarkable to what extent 
rance to renal insufficiency may be de 
ped with a concentration of blood urea of 
e than 109 milligrams in each roo cubic 
cer \imeters. A number of cases has been ob- 
served, in which the value for blood urea was 
150 and 200, and the patients were in a fair 
degree of health for several years. This is also 
true when the value for creatinine is between 
3 and 10 milligrams for each 100 cubic centi- 
meters of blood. 


UROGRAPHIC DIAGNOSIS 

The recognition of polycystic kidney is fre- 
quently impossible without bilateral pyelog- 
raphy. The deformity of the pelvis as the 
result of polycystic disease is usually quite 
typical and easily recognized. It may, how- 
ever, be unusual in outline and simulate de- 
formity seen with renal neoplasm so closely 
that identification is impossible. In such cases 
a pyelogram of the opposité kidney is neces- 
sary. If that pelvis is shown to be normal, 
polycystic kidney can usually be excluded. 

The deformity with polycystic kidney seen 
in the urogram has been described (3) and is 
characterized largely by marked elongation of 
the infundibula with crescent-shaped or bulb- 
ous enlargement of the minor calyces. With 
this there is frequently deformity and dis- 
placement of the renal pelvis laterally and 
downward. Occasionally there is obliteration 
of one or more of the calyces by pressure from 
cysts. 

Bilateral simultaneous pyelography in cases 
of polycystic kidney was a dangerous proce- 
dure with the mediums formerly in use. With 
the employment of the organic compounds of 
iodine for retrograde pyelography this danger 
has been largely reduced, but even so one 
should hesitate to employ bilateral pyelog- 
raphy in the presence of polycystic kidney. 
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Fig. 4. Abbreviation of calyx by cyst; rupture of wall of 
cyst, connecting it with pelvis. 


The advent of intravenous urography has 
offered an ideal means of diagnosis in many 
cases. If the outline of the pelvis and calyces 
is clearly visualized, the condition can be 
recognized without much difficulty. Un- 
fortunately, however, owing to delay in 
excretion resulting from renal insufficiency, 
the details of the pelves may not be clearly 
visualized. This is particularly true where 
the blood urea is more than 60 or 70 milli- 
grams. Nevertheless, even in such cases, evi- 
dence of delayed excretion, fragmentary visu- 
alization of elongated calyces, and other data 
will offer a clue to the diagnosis. In cases of 
suspected polycystic kidney, therefore, intra- 
venous urography should first be employed, 
and it frequently will obviate the necessity 
for cystoscopy. 
TREATMENT 

Knowing the condition present, much can 
be accomplished by means of general treat- 
ment and advice to the patient, who should 
be informed as to his condition and the usual 
prognosis. General directions as to the pa- 
tient’s regimen, such as dietary precautions 
consisting largely of restriction of protein, 
partaking of simple foods, and supervision of 
the amount of exercise, hours of rest, and 
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removal of causes of worry and stress are 
important factors. Urinary symptoms, as a 
result of secondary infection, are best con- 
trolled by general antiseptic measures rather 
than by local treatment. 

It has been said that this condition is never 
surgical. However, experience has shown that 
surgical treatment is often of the greatest 
value to the patient. Although accidental 
removal of an uncomplicated polycystic kid- 
ney might well be disastrous if the function of 
the other kidney were insufficient, neverthe- 
less, complications may exist which justify 
surgical treatment. Our experience in this 
field will be dealt with more fully in a subse- 
quent contribution. 


SUMMARY AND CONCLUSIONS 


The average age of the patients at the onset 
of symptoms was 38.8 years. The average 
duration of life of the patients reported dead 
was 50 years. There was definite evidence of 
a hereditary trend. A systolic blood pressure 
of 145 millimeters of mercury or more was 
found in 61 per cent of the cases; the diastolic 
blood pressure was more than go millimeters 
in 55 per cent, and more than g5 millimeters 
in 47 per cent. Peripheral sclerosis was ob- 
served in 15.4 per cent. Retinal sclerosis, with 
other ocular changes, was noted in 51 per cent. 
Laboratory evidence of renal insufficiency was 
present in more than 60 per cent of the cases. 
Surgical complications occurred in approxi- 
mately 30 per cent, which is a much greater 
incidence than is usually recorded. There is 
frequently a lack of parallelism between the 
retention and excretory tests for renal func- 
tion; evidence of reduced renal function is 
usually greater in the latter. 

The importance of vascular changes in cases 
of polycystic kidney has been underestimated 
in the past. Arteriosclerotic processes may be 
falsely attributed to developmental disturb- 
ances in the tubules and glomeruli. Although 
a developmental defect probably is primary 
in the etiology of congenital polycystic kid- 
ney, many of the clinical and pathologic mani- 
festations have their origin in an altered 
condition of the vascular system. 

Renal polycystic disease is easily over- 
looked, and usually is overlooked in the 
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course of general clinical examination, since 
there are often no symptoms present which 
would indicate renal involvement. The ren :] 
origin of the patient’s symptoms is often re.- 
ognized only in the course of routine study )f 
renal function. The condition may ,be c 1- 
fused with nephritis unless careful abdomi) 4] 
palpation is made. Failure to discover tl] «t 
renal enlargement is bilateral may lead to | \¢ 
erroneous diagnosis of renal neoplasm. _ j- 
lateral urographic studies may be necess -y 
to determine involvement of both kidn. \’s 
when abdominal palpation reveals unilat: al 
enlargement. The most common symptor is 
a dull pain, usually referred to either re al 
region. Urinary symptoms of moderate — e- 
quency and dysuria are often observed. G 
hematuria occurs in approximately 33 
cent of cases and may simulate that occur 
with neoplasm. The first clinical sympt: 
are frequently those of renal insufficie: 
although a remarkable degree of toleran: 
often noted in the presence of advanced r: 
destruction. Laboratory evidence of mai 
reduction in renal function, with comp: 
tively few subjective symptoms, in the « 

of an adult who is in the third or fourth « 
ade of life, should call attention to the px 
bility of polycystic renal disease. The progno- 
sis will vary largely with the degree of renal 
dysfunction. If renal function remains nor- 
mal, the prognosis is good. Even mode: 
reduction of renal function may remain st: 
tionary for as many as 10 or 15 years. W 
the reduction is advanced, the prognosis | 
comes grave, although several years may 
elapse before death. Expectancy of life 
average almost 50 years, although patient 
frequently observed who are more thai 
years of age. The hereditary nature of the 
ease should discourage the having of prog 
and sterilization should be considered. 
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OF THE GALL BLADDER 


THEIR RELATION TO AN IMPACTED STONE 


PAUL GATES KREIDER, M.D., LAncuMont, NEw York 


rom the Pathological Institute of the Saint George General Hospital in Hamburg, Prof. F. Wohlwill, Director; and the Pathological Institute 
of the German University of Prague, Prot. A. Ghon, Director 


N his textbook of pathology Kaufmann 

makes the following statement in regard 

to the effect of ‘obstruction of the cystic 
duct (usually produced by impaction of a 
stone): “Obstruction of the cystic duct 
usually produces hydrops of the gall bladder. 
If the obstruction is complete, no fresh bile 
can flow into the bladder, the bile in the 
bladder is absorbed by the lymph vessels of 
the mucosa, and the organ gradually becomes 
distended with a clear fluid produced by the 
mucosa... . If the obstruction is followed 


by infection of the gall bladder due to 
pyogenic organisms from the intestine, em- 
pyema of the gall bladder may develop, or a 
severe and destructive phlegmonous inflam- 
matory process; for occlusion and retention 


raise the virulence of the bacteria. It is 
assumed that an empyema after healing can 
gradually change into a condition of hy- 
drops.”’ According to this prevailing concep- 
tion, obstruction may lead to infection and 
infection produces inflammation. 

In the study of a long series of extirpated 
gall bladders, Denton obtained little evidence 
of infection, and the anatomical and histo- 
logical changes which he observed suggested 
interference with the circulation of the gall 
bladder, rather than an inflammatory process. 
In cases examined within 2 to 3 days after 
impaction of a stone in the cystic duct, he 
found in the wall of the gall bladder: cedema, 
venous distention, and hemorrhage or hema- 
toma. He attributed these circulatory 
changes, not to an acute inflammatory reac- 


tion, but to the pressure of the stone on the 
veins and lymphatics which drain the gall 
bladder. He stated that the veins and 
lymphatics are much more intimately incor- 
porated in the cystic duct than is the cystic 
artery; and that impaction of a large stone in 
the cystic duct by direct pressure closes off 
the veins and lymphatics before the artery 
and causes varying degrees of circulatory 
interference. 

The lesions produced by impaction of a 
stone fell into three groups: In 8 mild cases 
the gall bladder showed only venous disten- 
tion and cedema. In several specimens anal- 
ogous but more extensive lesions occurred, 
and there was widespread hemorrhage. In 
the most severe cases the gall bladder showed 
many of the features of hemorrhagic infarc- 
tion. 

Such a case with a similar interpretation 
was recently reported by Holden. At opera- 
tion a stone measuring 3 by 4 by 4.5 centi- 
meters was found tightly wedged in the neck. 
The gall bladder was extremely distended and 
filled with blood; the wall showed cedema, 
hemorrhage, vascular distention, and gan- 
grene of the fundus. These changes suggested 
that the venous return had been entirely 
shut off. 

Denton holds that infection and inflam- 
mation, when they do occur, are secondary to 
mechanically produced circulatory changes. 

The purpose of this study was to find out 
whether the anatomy of the veins of the 
gall bladder favored Denton’s viewpoint. 
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Fig. 2A. 


Fig. 1. Normal gall bladder. The gall bladder is covered 
with a plexus of veins, portions of which are shown in the 
main sketch of the peritoneal surface and in the side 
sketch, a. From the plexus veins of various sizes lead 
directly into the liver (see arrows). Another vein leads 
from the plexus along the superficial branch of the cystic 
artery (cross-hatched), crosses the bile duct, and joins 
a small offshoot of the left branch of the portal vein. 
Side diagrams b and c represent cross sections of the gall 
bladder (gb) as it lies in the gall-bladder fossa of the liver 
(L). They show how the veins enter the liver. Some enter 
at the margin of the gall-bladder fossa, receiving tribu- 





taries from both peritoneal 
deep surfaces (b). Veins may |: 
the plexus at this point or at 
point deeper in the gall-bla 
fossa. When a vein enters the | 
at the bottom of the fossa (c 
arrangement resembles that of 
veins draining the intestine. 
Fig. 2A. Normal gall blad 
The photograph of the perito: 
surface was taken under w 
after reflection of the serosa 
brushing off the surface to ren 
loose connective tissue. Thx 
bladder is covered with a pl 





anastomoses between paired \ 
are visible. Some of the small \ 
are unpaired. The smallest \ 
form a very fine plexus (Fig 
which, if completely injec 
would probably fill the inters! 
of the coarser network of v: 
The large veins, which conv: 
upward and to the left, acc 
pany the ramifications of the su 
ficial branch of the cystic art 
The white spots were produce: 
rupture of veins and escape o! 
jection fluid. 

Fig. 2B. The sketch shows 
lateral aspect and undersurface of the gall bladder of 
ure 2A, after it had been dissected free from its bed ir 
gall-bladder fossa (indicated by a broken line) and tu 
to the left. Only the arteries and veins running to 
from the organ are drawn. The cystic artery (cross-hat« 
comes down and divides in the usual manner into a s\ 
ficial and deep branch; the superficial branch on th 
runs around the bladder to supply the peritoneal sui 
the deep branch is shown on the right, running dow 
supply the deep surface. The veins are numbered 
the right main branch of the portal vein; 2 is a vein y 
communicates with 7, sends branches into the live 





of paired veins, between wh 
run the uninjected arteries. Shor 


—— es ae 


ae 
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Fig. 5. Cholelithiasis, with a stone measuring 3.0 by 
1.9 centimeters lodged in the upper portion of the body of 
the gall bladder. Distention of the organ below the stone. 
Injected veins traced in white. 


LITERATURE 

The circulation of the gall bladder was 
studied by Sappey, the famous French 
anatomist. His description of the veins is 
as follows: 

“The veins fall into two groups: those 
which originate in the superior [peritoneal] 
surface of the gall bladder and those which 


along its course, and, entering the gall-bladder fossa, re 
ceives 3 and 4, which are the companion veins to the 
branches of the cystic artery. 3 receives two small veins, 5 


and 6, from the cystic duct. Veins 7, 8, and g drain the 
undersurface of the bladder and run upward into the 
gall-bladder fossa to enter the liver. 

Fig. 3. Normal gall bladder. The injection revealed a 
plexus of paired veins similar to that shown in Figure 2A. 
The upper sketch shows on a magnified scale the partially 
injected fine plexus. The blood from this plexus is taken 
up by forked and paired veins and carried to one of two 
larger paired veins. The source of the field of the upper 
sketch is shown in the lower sketch, in which a portion of 
the plexus of large paired veins is portrayed. 

Fig. 4. Normal gall bladder. The sketch shows the 
peritoneal surface. An artery (cross-hatched) runs along 
the medial side of the gall bladder in the fissure between 
gall bladder and liver, giving off small branches to the 
peritoneal and deep surfaces of the gall bladder. Three of 
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a 


Fig. 6. Cholelithiasis, with a stone measuring 2.4 by 
1.7 centimeters impacted in the neck, and a much smaller 
stone in the cystic duct. A small vein running along the 
duct ends abruptly over the small stone, having apparently 
been obstructed by the stone. 


originate in the inferior surface. ‘The former 
usually give rise to two trunks which, either 
separately or after uniting, empty into the 
right branch of the portal vein. The latter, 
twelve to fifteen in number, representing so 
many small accessory portal veins, leave the 


these branches are shown in the sketch. The uppermost 
crosses the gall bladder and runs on into the liver. The 
two lower ones sink gradually into the plane of the paired 
ven concomitantes, which cover the gall bladder, just as 
in Figure 2A, These paired veins are drawn in only at the 
points of origin of the veins draining the gall bladder. A 
vein accompanies for a short distance the uppermost 
branch of the large artery and enters the liver at 7. Veins 
a and 6 unite under the gall bladder to form a vein which 
runs into the liver at 2, not far from the bottom of the gall- 
bladder fossa. Another vein enters the liver under the 
gall bladder at 3, collecting blood from the cranial portion 
of the deep surface. The large vein 4, which enters the 
liver with the large artery, receives three tributaries from 
the peritoneal surface and one from the deep surface. The 
sketch shows how large unpaired veins arise from the 
smaller paired veins of the cystic plexus. At their point of 
origin they leave the plane of the paired veins and become 
more superficial. 
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Fig. 8B. 








Fig. oB. 


“ Fig. 7. Cholelithiasis, with a rounded stone, 1.6 centimeters in diameter, 
firmly impacted in the neck. Below this stone lies loosely another somewhat 
smaller stone, which can be readily pushed toward the fundus. There is a 
small herniation of the wall at the fundus. The arrow indicates the point 
where a large vein enters the liver. 

Fig. 8. Cholelithiasis, with a rounded stone, 1.75 centimeters in diameter, 
impacted in the neck. ‘There is a herniation at the tip of the fundus. The 
usual injection of the cystic veins was followed by an India ink injection of 
the cystic artery (cross-hatched). Figure 8A shows the medial half of the 
peritoneal surface; Figure 8B, part of the lateral half of the peritoneal suface. 

Fig. 9. Cholelithiasis, with a small stone impacted in the first portion of 
the cystic duct. Hydrops. The photograph (Fig. 9A) of the uninjected speci- 
men shows the peritoneal surface of the gall bladder as seen from the right. 
The veins are filled with blood resulting in a remarkably complete “natural 
injection.” Nearly all of them lie at right angles to the long axis of the 
bladder, anastomose freely, and run directly into the liver at the margin of 
the gall-bladder fossa. Along the lower margin of the “high light” runs a 
large vein (partly hidden), which follows the course of the superficial branch 
of the cystic artery and terminates at A in Figure 9B. Figure 9B shows the 
opposite side of the gall bladder. 


gall bladder to ramify in the liver lobules bladders with a stone impacted in the 

which surround the gall-bladder fossa.”’ or cystic duct, confirm observations of Sa 
My own study of the anatomy of the veins, in general, ifnot in particular, and show th. 

both in the normal gall bladder and in gall impacted stone cannot produce venous s! 
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Fig. 10. Fig. 11A. 

Fig. 10. Cholelithiasis, with a stone the size of a cherry 
impacted in the cystic duct. Gall-bladder wall shrunken 
and indurated. Veins run in three directions from the 
stone in the cystic duct. The fundus of the gall bladder is 
drained by numerous veins, not drawn in the sketch. 

Fig. 11. Cholelithiasis without impaction. The wall is 
thickened in its middle third. Figure 11A shows the 
medial side of the gall bladder; Figure 11B, the lateral 


TECHNIQUE 

A method of injecting the veins of the gall 
bladder was outlined for me by Dr. Blotevogel 
of the Anatomical Institute of the University 
of Hamburg. In order to obtain a complete 
injection it was necessary to inject not only 
the gall bladder, but also all the surrounding 
organs. A description of the perfected 
technique follows: 

After opening the body cavities sever the 
small intestine at the junction of the duo- 
denum and jejunum and remove the jejunum, 
ileum, and colon. Clamp the inferior vena 
cava close to the right auricle and sever it 
above the clamp. Remove the heart and 
lungs. Remove the diaphragm and the re- 
mainder of the abdominal organs in one 
piece. To avoid tearing the liver capsule, pull 
the organs straight forward. Take care not 
to cut into the liver capsule. Separate the 
kidneys and the rest of the urogenital organs, 
leaving the suprarenal glands in place. 
There now remain in one piece the diaphragm, 
liver, stomach, duodenum, pancreas, spleen, 
suprarenals, abdominal aorta, and inferior 
vena cava. ‘Tie off the inferior vena cava 
above the diaphragm and remove the clamp. 
Dissect out the portion of the vena cava 
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Fig. 11B. 


aspect of the bladder. The large trunk, marked 7 in 
Figure 11A, is shown again in Figure 11B. An anastomosis 
across the top of the bladder is marked 2 in the two 
figures. 

Fig. 12. Cholelithiasis without impaction. A diagram- 
matic sketch of the peritoneal surface. The two large 
trunks unite to form a single vein which runs into a large 
branch of the portal vein. 


below the liver and tie it off close to the liver. 
Following up one of the large mesenteric veins, 
find the beginning of the portal vein, and 
insert here a cannula plugged with cork (to 
prevent the entrance of water before the time 
of injection). Using one or more large curved 
or straight clamps, such as are used in operat- 
ing rooms, clamp off as much as possible of 
the stomach, but especially that portion of the 
greater curvature affected by postmortem 
digestion. Place the group of organs in a 
bucket of hot water at 65 degrees (centigrade) 
for at least 15 to 30 minutes, or until the 
injection fluid is ready. The water should 
at the time of injection have a temperature 
of at least 40 degrees. 

Place 250 grams of French gelatin in 1000 
cubic centimeters of water for 1 hour, then 
heat over a water bath slowly to about 75 
degrees. It is not necessary to filter at this 
point. After the gelatin has dissolved, add 50 
grams of cinnabar (vermillion) or 40 grams of 
zinc white (preferable) and continue the 
heating and stirring until a homogeneous red 
or white fluid is obtained. Allow to cool to 
65 to 70 degrees. If the liver to be injected 
is large, use 50 per cent more gelatin, water, 
and coloring matter. 
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Stretch two layers of gauze over a large 
glass funnel held in a ring stand. ‘To the 
funnel attach a long rubber tube of large 
caliber, and clamp the lower end of the tube. 

Remove the organs from the hot water and 
place them on an autopsy table. Pour the 
injection fluid into the funnel and, after it 
has replaced the air in the tube, remove the 
cork from the cannula and attach the tube. 
In order to carry out the injection very 
slowly, the funnel is held at the level of the 
organs at first and then gradually raised 
until sufficient pressure is obtained, but not 
so much as to burst the veins. The injection 
should last about one-half hour. The leaks 
in the preparation are washed off with running 
water and clamped. As soon as all leaks are 
stopped, the organs are replaced in warm 
water, without interrupting the injection. 

After the injection, the preparation is 
placed in ice water in order to hasten the 
coagulation of the gelatin. When coagulation 
is complete, the cannula and clamps may be 
removed. 

Examination of the liver after the injection 
shows that the portal vein and its branches 
contain the gelatin suspension of cinnabar or 
zinc white, while the hepatic vein and its 
branches contain gelatin mixed with blood, 
the liver capillaries having filtered out the 
coloring matter. This can be confirmed 
microscopically by making frozen sections. 
In the gall bladder the veins contain the 
injected pigment, while the cystic arteries 
contain gelatin mixed with blood. This inter- 
feres with a subsequent injection of the cystic 
artery and its branches. It also explains the 
failure of an attempt at simultaneous injec- 
tion of the arteries and veins by way of the 
portal vein and cceliac axis. 

In order to study the injected veins, incise 
the serosa of the gall bladder down the middle 
of the free surface and reflect it to either side. 
In so doing the small veins of the serosa are 
seen. Next reflect the layer of loose connec- 
tive tissue in which course the artery and 
the veins which run to and from the gall blad- 
der (cystic artery and veins). To complete this 
stage of the dissection it is necessary to lift the 
gall bladder from its bed. This lays bare the 
veins of the gall-bladder wall (cystic plexus). 
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Open the gall bladder to inspect the veins of 
the mucosa (plexus of the mucosa). 

A few injections of the cystic arteries, with 
a needle and syringe filled with India ink or 
Teichman’s mass, were made for me by Pro- 
fessor Grosser, of the German University of 
Prague. 


INJECTION OF THE VEINS OF THE NORM \ 
GALL BLADDER 


The results of the injections of the normal 
gall bladder are shown in Figures 1 to 4. 
Preparations 2, 3, and 4 (Figures 2A, 3, and 4) 
show that the gall bladder is covered with a 
plexus of paired veins which accompany the 
branches of the cystic artery. This might be 
called the “cystic plexus” or ‘cystic plexus 
proper.” Two subsequent preparations 
showed the same kind of a plexus, making a 
total of five successive injections in which the 
plexus of paired veins was constant. In Prep- 
aration 1, however, a plexus of unpaired veins 
was recorded (Figure 1 and side sketch a). 
Figure 3 shows a portion of the plexus of very 
fine unpaired veins which fills the interstices 
of the coarser plexus. 

The “cystic plexus” is drained by a num- 
ber of unpaired “cystic veins”’ which are very 
irregular in number, size, and course. /xam- 
ples of them are shown in Figures 1, 2B, and 4 
and in all of the subsequent figures (cases of 
cholelithiasis). They are especially clear in 
Figures 11A and 11B. Figure 4 shows how 
these large unpaired cystic veins arise {rom 
the smaller paired veins of the cystic plexus. 
Figure 2B shows how some of the cystic veins 
(3 and 4) accompany the main branches of 
the cystic artery, while others (7, 8, and .)) do 
not. Some of the cystic veins could be {ol- 
lowed into large branches of the portal vein 
(Figures 1 and 2B); the others entered the 
liver and could not be followed by ordinary 
methods of dissection. They enter the liver 
at any point in the gall-bladder fossa from its 
margin (Figure 1, side diagram b) to its «ivep- 
est point (Figure 1, side diagram c). 

Not shown in the Figures are the plexus ol 
the gall-bladder mucosa and the very sinall 
veins of the serosa. The plexus of the mucosa 
resembles the plexus of the duodenal mucosa, 
which is also injected in these preparations. 
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It consists of a rich network of small veins, 
the interstices of which are filled with a net- 
work of extremely small veins. Frozen sec- 
tions of the wall of the injected gall bladder 
(after embedding in gelatin) show the veins of 
this plexus and also the veins of the cystic 
plexus proper, which lie outside the muscu- 
laris. The muscularis itself contains small 
veins, some of which unite the mucosal plexus 
with the cystic plexus. 

The serosal veins in the various prepara- 
tions take in general a lateral course toward 
the sides of the gall bladder. Some of them, 
and especially those in the middle of the peri- 
toneal surface, communicate with the veins of 
the cystic plexus. The others run off to one 
side or the other into the liver. 


INJECTION OF THE VEINS IN CASES 
OF CHOLELITHIASIS 


The cystic veins were injected in 8 cases of 
cholelithiasis. In all of the cases the patho- 
logical condition of the gall bladder was a 
collateral finding at postmortem examination, 
death being due to other causes. In the first 
six cases there was an impacted stone. In 
most of these cases the bladder was hydropic 


and showed signs of a healed process as evi- 
denced by scars in the mucosa, fibrous thick- 
ening of the wall with or without shrinkage, or 
adhesions of the peritoneal surface. The 
results of the injection in the various prepara- 
tions are shown by photograph, drawing, or 
diagram (Figs. 5 to 12). 

In Preparation 5 (Fig. 5) an unusually large 
stone was lodged in the upper portion of the 
body of the gall bladder. In this position the 
stone could conceivably press on the large 
veins which accompany the superficial branch 
of the cystic artery (uninjected) in its course 
from above on the left diagonally down across 
the bladder to the right. But from any hypo- 
thetical point of pressure the blood would 
drain off in at least two directions: up and to 
the left, or down and to the right by the two 
large veins which run directly into the liver. 

In Preparations 6, 7, 8, 9, and 10 (Figures 
6, 7, 8, 9, and 10), one or two stones were im- 
pacted in the neck or in the cystic duct. In 
the figures the injected veins are traced in 
black, while the visible portions of the arteries 
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are cross-hatched. It was found that the veins 
in the region of the neck leave the gall bladder 
below the point where the stone was impacted; 
and, as the veins in their further course lie in 
loose connective tissue apart from the neck 
and cystic duct, they could not be pressed 
upon by the impacted stone. (In Figure 9B 
the artery and vein run past the stone im- 
pacted in the duct, but not close to it, as the 
figure would indicate.) Furthermore, there are 
sO many veins running from all parts of the 
body of the gall bladder into the liver that it 
is impossible for an impacted stone to produce 
venous stasis. 

The following experiment proves that, even 
if the veins at the neck of the gall bladder are 
occluded, adequate drainage would occur 
through the veins which run from the body 
of the organ directly into the liver: 

In a case with a normal gall bladder, the 
neck of the gall bladder was freed from its 
attachment to the liver sufficiently to permit 
a ligature to be placed around it. With the 
ligature firmly tied, the usual injection 
through the portal vein was made. The in- 
jection of the cystic veins was as complete, 
above and below the tie, as if no ligature had 
been placed. From one side of the gall bladder 
four, from the other side three veins, ran 
directly into the liver. The injection fluid 
must have entered the gall bladder through 
these veins, because the veins at the neck 
were closed by the ligature. 

The injury produced by cholecystitis de- 
structiva could conceivably obliterate some of 
the veins of the gall bladder. Preparation 11 
(Figures 11A and 11B) is of interest in this 
connection; for, although the gall bladder was 
thickened in its middle third, the even distri- 
bution of the veins was undisturbed. 

The completeness of injection varied in the 
different cases of cholelithiasis, and was in no 
case as perfect as that attained in the injec- 
tions of the normal gall bladder. The “‘natu- 
ral injection” of the veins in Figure 9A is of 
special anatomical interest, because it was 
unusually complete and because the veins are 
not exaggerated in size, as in artificial injec- 
tions. In Preparation 12 (Fig. 12) the course 
of the veins on the peritoneal surface agrees 
with the description of Sappey. 
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OBSTRUCTION OF THE LYMPHATICS 

The lymphatics of the gall bladder were 
not studied. Sappey states that the lympha- 
tics of the gall bladder and the adjacent parts 
of the liver converge toward and flow into a 
lymph node located at the neck of the gall 
bladder. A hypothetical obstruction at this 
point would in my opinion be relieved by 
drainage through the lymphatics of the liver; 
for the lymphatic system as a whole is char- 
acterized by an extraordinary richness in 
anastomoses, not only of the smaller but also 
of the larger vessels (Bartels ). 


SUMMARY 


1. It has been maintained by Denton that 
impaction of a large stone in the cystic duct 
by direct pressure closes off the veins and 
lymphatics which drain the gall bladder and 
causes circulatory stasis, varying from simple 
distention to hemorrhagic infarction. The 
anatomy of the veins of the gall bladder was 
studied to determine whether it supported 
Denton’s viewpoint. 

2. Injection of the veins of the normal gall 
bladder revealed a “venous plexus of the 
mucosa” similar to that of the duodenal mu- 
cosa; a “‘cystic plexus,” which lies just out- 


side the muscularis and usually consists of 
paired venz concomitantes accompanying 
the ramifications of the cystic artery; and 


unpaired ‘‘cystic veins” (already described 
by Sappey as “accessory portal veins”), 
which drain the gall bladder. These cystic 
veins vary greatly in number, size, and 
course. Some of them accompany the 
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branches of the cystic artery toward the 
neck of the gall bladder. Others carry 
blood around the sides of the gall bladder, 
or from its deep surface directly into the 
liver by way of the gall-bladder fossa. 

3. Injections of the veins in cases of chole- 
lithiasis with impaction showed that the im 
pacted stone cannot by direct pressure cause 
venous stasis. This is impossible because: 

a. None of the cystic veins run close enough 
to the cystic duct to be affected by the pres- 
sure of a stone in the duct. Only the veins of 
the cystic duct itself are affected by such a 
stone. 

b. The cystic artery and its accompanying 
vein meet (or leave) the gall bladder below 
the point of impaction of a stone in the neck. 

c. Only a very large stone lodged in the 
upper portion of the body of the gall bladder 
could press upon large cystic veins. In this 
case, on account of the rich anastomoses, 
blood would be carried away in at least two 
directions from the point of pressure. 

d. Only a small fraction of the venous 
drainage occurs by way of the neck. 
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obstruction in dogs is compatible with 

only a short duration of life. Although 
there is a minor variation in the longevity of 
animals with obstructions just below the 
ligament of Treitz, the results of numerous 
investigators are substantially the same. 
According to Haden and Orr (7), who pro- 
duced obstructions of the upper jejunum in 
35 dogs, the average duration of life was 6.8 
days. Wangensteen (14) found the length of 
life of the dog with high intestinal obstruc- 
tion to be 3 to 4 days; while Dragstedt and 
Moorhead (1), who obstructed the duodenum 
below the pancreatic duct, observed that all 
animals died in less than 96 hours. The 
earlier studies of Hartwell and Hoguet (9) 
indicate that few dogs with obstructions 10 
to 30 centimeters below the pylorus lived 
longer than 5 days. 

J. W. Draper Maury (12), in 1909, drained 
the biliary and pancreatic liquids below the 
site of obstruction. The bile was found to be 
in no way connected with what he has termed 
a physiological death. Dogs in which the 
external secretion of the pancreas was drained 
into the bowel below the obstruction lived, 
whereas those in which it was drained above 
died. To produce drainage below the obstruc- 
tion, the upper pancreatic duct was ligated 
and the duodenum obstructed between the 
ampulla of Vater and the major pancreatic 
duct. Again, Eisberg and Draper, in 1918 (4), 
drained the duodenum and its appendages 
below the site of upper intestinal obstruction. 
The entire duodenum with its outbuds, the 
pancreas and liver, were first separated from 
the alimentary tract. The pyloric end of the 
duodenal segment and the stomach were 
occluded, the duodenum was anastomosed to 
the jejunum, and posterior gastro-enterostomy 
was performed. , This constituted the primary 
operation. Two,to 3 weeks later the bowel 
Was obstructed by section and infolding 35 


| has long been known that high intestinal 


centimeters aboral to the gastro-enterostomy. 
These animals lived 17 days, in comparison 
with 6 days in the control animals. They 
concluded that the duodenum with its 
appendages was responsible for death in high 
obstruction. In a later article Eisberg (3) ex- 
cluded the bile from the obstructed segments, 
confirming the earlier work of J. W. Draper 
Maury. According to Sweet, Peet, and 
Hendrix (13), if the pancreatic ducts are 
ligated and a high obstruction produced, dogs 
will live somewhat longer than the average, 
but life is not strikingly prolonged. This 
same observation has also been made by 
Eisberg. This author also concluded that the 
pancreas is the main source of the toxin in 
duodenal obstruction. The work of Drag- 
stedt et al (2) and Mann and Kawamura 
has shown that the entire duodenum may be 
surgically removed in animals without causing 
death if the bile and pancreatic secretions are 
preserved by transplanting the ducts of the 
gall bladder and pancreas. 

In our review of the literature we find 
much experimental evidence pointing to the 
importance of the external pancreatic secre- 
tion as a lethal factor in intestinal obstruction. 
In order to gain further information in re- 
gard to this important secretion and its rela- 
tion to intestinal obstruction, we have made 
a study in which the major portion of the 
external secretion of the pancreas is preserved 
by draining it into the jejunum below the 
point of the high obstruction. ‘This is accom- 
plished by transplanting a small section of 
the duodenum, containing the ductus San- 
torini, into the jejunum below the point of 
contemplated obstruction. Thus, the ad- 
jacent organs, namely, the stomach, liver, and 
the duodenum remain physiologically intact 
while the pancreas is drained into the unob- 
structed intestine. We have thus isolated 
only one organ, the pancreas, so that the 
preservation of the major portion of its 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Stomach 


Bile duct 


Ductus 
Santorini 


Duvodenum 


Ligament of ‘Treitz 


we 


Fig. 1. Diagram showing section of duodenum with 
major pancreatic duct to be transplanted. 


external secretion can be properly evaluated. 
These animals have received absolutely no 
treatment. Following the operations under 
ether anesthesia they have been returned 
to metabolism cages and have been offered 
water ad libitum. 

In dogs there are two pancreatic ducts. The 
upper, or duct of Wirsung, enters the duode- 
num at the ampulla of Vater with the gall 
duct. This duct is quite small and relatively 
of much less importance than the duct of San- 
torini. The latter duct conducts the major 
part of the secretion of the pancreas into the 
alimentary canal. 


TECHNIQUE 
In all, 6 animals are reported. The experi- 
ment was done in two stages. The first stage 
consisted in the transplantation of a section 


of the duodenum, approximately 3 centi- 
meters in length, containing the duct of San- 


TABLE I.—BLOOD CHEMICAL STUDIES 


After Obstruction of Jejunum Below Ligament of Treitz 


With Previously Transplanted Pancreatic Duct 
(D. Santorini) Distal to Obstruction 


Blood 





Day CO2z 
after Milligrams per 100 c.cm. com- 
Dog | opera- bining 
No. tion power. 
Total Volume 
non- | Chlo- per cent | 
protein | rides 
nitrogen 





(obstruc- 


tion) Urea 


nitro- 
gen 
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12.6 32.1 500 84.8 
13.4 38.2 465 69.9 
39.4 68.8 370 81.2 
40.6 71.4 340 93.0 
15.4 35.8 | 325 103.5 
35.1 87.5 285 132.6 
58.5 101.8 285 
Death 
7:7 32.8 538 
8.8 36.7 505 
13.2 42.0 432 
10.7 47.1 315 
9.7 36.6 | 325 
&.8 44.1 340 
II.4 40.0 300 
II.2 49.9 250 
II1.I 





31.4 
32.8 
39.7 
38.9 





39.7 
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9.8 
17.2 
17.9 
19.1 
12.6 
15.4 
16.8 
19.1 
30.8 
54.0 
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| Death 
20.0 
17.7 
14.9 
19.1 
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59.9 | 
79.6 
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| 
| 
| 
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torini, into the jejunum 20 to 25 centimetcrs 
below the ligament of Treitz. This was «c- 
complished by a double end-to-end anastomo- 
sis (Figs. 1 and 2). The continuity of the duo- 
denum was established by an end-to-cid 
union. 
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Following the above operation the animals 
were allowed to recover completely from the 
operation and regain any lost weight. The 
jejunum was then obstructed just below the 
ligament of Treitz above the transplanted 
pancreatic duct. 


OBSERVATIONS 


Chemical studies of the blood have been 
made at repeated intervals of each of the ani- 
mals. The results are similar to those found in 
simple high obstruction of the jejunum (7), 
although the changes are slower in develop- 
ing (Table I). A careful autopsy has been 
done on each dog and all animals excluded in 
which a patent ductus Santorini could not be 
demonstrated. 

The recovery of the dogs was rapid after 
the second operation. They vomited infre- 
quently and the loss of weight was quite 
gradual. Their period of survival was from 18 
to 31 days, with an average of 231% days. 

At autopsy the animals showed a striking 
degree of emaciation. The panniculus adipo- 
sus had practically disappeared and the omen- 
tum was reduced to spiderweb consistency. 
There was practically no body fat to be found 
and the tissues possessed a waxy appearance. 
The intestine below the obstruction was thin 
and collapsed. Above the obstruction, the gut 
was uniformly enormously distended with 
liquid. There was always considerable liquid 
in the stomach. Both pancreatic and bile 
ducts were demonstrated as patent by the 
passage of a probe. 


SUMMARY 


When the major part of the external secre- 
tion of the pancreas was preserved by drain- 
age into the intestine below the site of an ob- 
structed jejunum the survival period of dogs 
in our series was 300 to 400 per cent longer 
than when the secretion was not preserved. 
The average duration of life of 6 dogs was 2314 
days. These results closely parallel the pub- 
lished work of Eisberg and Draper (4) and of 
Jenkins (10), in which the secretions of the liver, 
duodenum, and pancreas are drained into the 
jejunum below the site of the obstruction. It 
is well established that if the first loop of the 
jejunum be divided and its proximal end 
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Fig. 2. Diagram showing transplanted section of duo- 
denum with major pancreatic duct. The site of anas- 
tomosis and jejunal obstruction are also indicated. 


drained to the outside, so that the upper in- 
testinal secretions are lost, dogs die as quickly 
as if the jejunum had been simply obstructed 
(8). 

It is now recognized that the pancreatic 
fluid is’ essential to life. Elman and Mc- 
Caughan (5) and Hartmann (6) have dem- 
onstrated that the total loss of the external 
secretion of the pancreas in dogs results in 
death within 6 to 8 days. This is a compa- 
rable length of time to their survival period 
when the first loop of the jejunum is ob- 
structed or completely drained. 

CONCLUSIONS 

1. A series of 6 dogs are here reported, in 
which the major pancreatic duct has been 
transplanted into the jejunum, and the pan- 
creatic secretion preserved below a high je- 
junal obstruction. Such animals have lived 
an average of 231% days. 

2. Dogs with high jejunal obstruction, in 
which the external secretion of the pancreas 
was preserved, lived approximately three 
times as long as dogs having simple obstruc- 
tion in the same location. 
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3. Itseems quite evident from these experi- 
ments and those of others, that the early 
death from high intestinal obstruction is inti- 
mately associated with a loss of the pancreatic 
juice. 

4. We do not attempt to explain what 
element or elements of the pancreatic juice, 
when preserved, tends to prolong life in acute 
high intestinal obstruction. 
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From the Gynecean Hospital Institute of Gynecologic Research, School of Medicine and the Hospital, University of Pennsylvania 


EASUREMENT of the maximum 
VI intra-abdominal pressure which can 

be created by voluntary muscular 
effort is of interest to the obstetrician and 
gynecologist in view of the réle which it may 
play in relation to labor and to the etiology of 
prolapse. 

Measurements can be made indirectly by 
recording pressure transmitted to an air in- 
flated balloon within the vagina. The present 
report describes such a technique, discusses 
the relation between the vaginal and the intra- 
abdominal pressures, and records some meas- 
urements made by this method. 


LITERATURE 


Since the observations of Weber (1851), who 
first observed that extreme expiratory effort 
may diminish or obliterate the peripheral 
pulse, about 100 reports have been published 
which deal with intra-abdominal pressure in 
man. In general, these studies have followed 
three lines: (a) the relation of abdominal to 
atmospheric pressure, (b) the levels of pres- 
sure in different parts of the abdomen when at 
rest, and (c) the influence of respiration upon 
the pressure. 

Experimental data are presented in about 
50 of these reports of which 27 (Table I) re- 
cord the pressure in man. Only three record 
pressures created by voluntary muscular effort. 


MATERIALS AND METHODS 


The technique outlined in the present study 
was developed upon 29 applicants to the 
Gynecologic Out-Patient Department of the 
Hospital of the University of Pennsylvania, 
and the measurements in Table II made on 
healthy volunteers. 

Apparatus. The apparatus (Fig. 1) con- 
sisted essentially of a rubber balloon, which 
was an ordinary commercial condom, con- 
nected to a simple U-tube mercury manom- 


eter. The balloon was fastened by elastic 
bands to a perforated rubber stopper, which 
possessed a groove near one end and was 
fitted over a piece of brass tubing 9.0 centi- 
meters long, with an outside diameter of 0.8 
centimeter. An oval, metal shield, 9.0 centi- 
meters by 5.0 centimeters was attached at 
right angles to the tube, 6.0 centimeters from 
its vaginal end. The apparatus was immobil- 
ized in the vagina by straps (2 anterior and 2 
posterior) extending from the shield to a belt 
at the waist. The balloon was immobilized by 
a rubber cup fitted to the tube just below the 
rubber stopper. This prevented it from being 
forced down around its point of attachment 
and out of the vagina when the patient 
strained. 

The cup (Fig. 2) was made of fine quality 
soft rubber. Its base was 2.5 centimeters in 
diameter, and o.8 centimeter in thickness. 
Its sides were 5.5 centimeters high and 0.2 
centimeter thick at the base, tapering to 
paper thinness at the rim, which was 8.0 
centimeters in diameter. Insertion of the bal- 
loon and cup into the vaginas of deflorated 
patients was easy and the apparatus caused 
no discomfort while in position. 

Technique of measurement. The bladder 
was emptied prior to each series of tests. The 
cup and balloon were placed in the vagina, 
the shield being placed firmly against the 
vulva, after which the straps were fastened to 
the belt at the waist. The balloon was in- 
flated with air in order to fill the vagina, and 
the pressure within the system was regulated 
by movement of water in a pair of gravity 
bottles. 

The patient was given preliminary instruc- 
tions to strain slowly with maximum effort 
for each test. The tests were made at inter- 
vals of not less than 2 minutes, which we 
thought was sufficient time to afford an ade- 
quate rest period. 
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Fig. 1. Diagram of apparatus. Note balloon in vagina. In practice, the 
system contained air though in order to obtain the lateral roentgenogram 
from which this illustration of the pelvis was made, the vaginal balloon 
was filled with a roentgen opaque fluid. The balloon and vaginal apparatus 
are connected with a mercury manometer; the pressure within the system 
is regulated by movement of water in“the gravity bottles. 


The pressure recorded in the vagina when 
the patient strained was influenced by a num- 
ber of circumstances: 

1. Sudden, sharp, muscular contraction set 
the mercury column into simple rhythmic vi- 


bration. Under such conditions, the column 
of mercury reached a much higher level on the 


Fig. 2. Detailed diagram of vaginal apparatus. Hollow 
metal tube with metal vulvar shield supports a partially 
inflated rubber balloon attached to rubber stopper, which 
is cemented to floor of a rubber cup. 


first up swing than when the muscular con 
traction was slow. However, if the patient 
was instructed to strain slowly and to main 
tain her maximum effort for an appreciable 
time, this difficulty was eliminated. These 
observations were confirmed by kymographic 
records of each type of muscular effort. They 
demonstrated clearly that sudden, sharp con- 
tractions gave erroneous results, but that 
slow, steady effort gave true readings. 

2. The efforts of a patient on the first test 
day were usually weaker than subsequent 
ones, due to the newness of the experience an! 
lack of habit formation. 

3. The ability of the patient to equal her 
highest record on a given day, when under 
otherwise identical experimental conditions. 
was lowered by worries not connected with 
the test. 

4. It was found essential to indicate thie 
moment for each effort by a command, con 
stant in word and tone. Deviation from this 
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TABLE I.—INTRA-ABDOMINAL PRESSURE 
IN MAN 


Chronological table of reports in the literature which 
deal with the measurement of intra-abdominal pressure, 
and in which man was used as test object. Note: (1) that 
only 3 authors (Braune, 1865; Dubois, 1876; Hoermann, 
1905) measured pressure on voluntary muscular effort; 
(2 that only two observers (Mathes, 1906; Bohnen, 1931) 
employed a balloon in the vagina; (3) that neither of the 
latter measured pressures created by voluntary muscular 
effort. 


Number 
Method of 
subjects 


Voluntary 


Author effort 





Tube in rectum . 


Braune, W. Measured 
| 





Schatz, F. Balloon in uterus during 
labor. Tube in stomach. 
Cannula in abdomen of 
cadavers 

Tube and balloon in cesoph- 
agus and s stomach 








; | Emming- 
haus, H. 





Catheter in : Bladder. Tube 


in rectum 


Odebrecht, 





Tube in rectum 





Dubois, P. | Balloon in bladder and rec- Me asured 
tum. Cannula in abdomen 


of patient with ascites 





78 uincke, H. | Cannula in abdomen of pa- 


tients with ascites 


| E 
5 |e Wendt, E. 
| 
| 
| 
8 | 





Mosso, A. 
and Pella- 
cani, P. 


Catheter in blac Ider 





Kronecker | Tube be in 0 cesophagus 
and Meltz- 
er 
3 | Schreiber, J. 
| 


Tube in cesophagus 





Ahlfeld{ Balloon in rectum of 


children 


Weissker, Cl. 


“Tube ii in 1 rectum n and stomach 
Gell 
Tube in fistula of pelvic 
cyst. Catheter in bladder. 
Cannula in abdomen of pa- 
tients with ascites 
1892 | Kelling, G Tube i in stomach 


1895 Moritz 


Hose, A. 








Balloon in stomach 5 } 
(self and 


| 
| 4 
| others) 


N.M. 


1896 f Kelling, G. Tube in stomach 





Catheter in bladder. Tube : ' Measured 


1905 | Hoermann, 
K. in rectum 





1906 | Mathes, P. N.M. 


1909 Weitz, W. 


Balloon in vagina 








Cannula in abdomen of pa- N.M. 
tients with ascites 





Bell jar with rubber dia- NM. 
phragm on abdomen 


1911 | Engelen 
| 





Balloon in rectum N.M. 











y12 | Kaiser, 
| KF 





TABLE I.—INTRA-ABDOMINAL PRESSURE 
IN MAN—Continued 


| a 
| Number 


Method of 
subjects 


& 
= 


Voluntary 


Date effort 


Author 


1912 | Idem. Balloon in rectum 


1920 


Peiper, A. Bz alloon in rectum of chil-} 
dren 
1921 | Keppich, J. | Cannula in peritone al cavity} 
of patients about to under-| 
go laparotomy | 
Cc annul: iin peritones alc avity y| 
of patients about to under-| 
go laparotomy 


3 |Wildegans, | 
H. 


Wagoner, Cc annul ain abdomen of 
G. W. cadavers 


Bohnen, P. 





Pneumograph on chest 
and abdomen 








| 
| 
| 
| 
| 
Bolleoné in vagina. 


*Number of subjects not determined from article. 
tN.M. Not Measured. 

tQuoted by Emerson (5). 

{uoted by Engelen (7). 

§Re adings given in only 1 Cases. 


procedure resulted in significant differences in 
the pressures which were created. 

The level of the reading was also affected 
by posture. The influence of this factor is 
treated in detail in the second paper of this 
series. 

6. A full bladder or rectum obviously 
limited maximum effort. 


RELATION OF ABDOMINAL 
VAGINAL PRESSURES 


AND 


The initial inflation of the balloon was 
based upon the amount of air which was re- 
quired to fill the vagina, as indicated by the 
patient’s first sensation of distention. In order 
to secure a satisfactory figure which would 
represent this pressure level, a group of 29 
individuals was given an average of 4.9 tests 
apiece. In order to eliminate the hydrostatic 
weight of the viscera, the vagina was inflated 
slowly with the patient in a 30 degree Tren- 
delenburg posture. The limits of pressure 
sufficient to create the first sensation of dis- 
tention varied from 1.0 centimeter to 8.7 
centimeters, the average being 3.6 centimeters. 
Actual pain was experienced by different sub- 
jects at levels which varied from 7.5 centi- 
meters to 10.0 centimeters. On the basis of 
these observations, 4.0 centimeters was se- 
lected as a suitable pressure for filling the 
vagina. 
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TABLE II.—INFLUENCE OF INITIAL VAGINAL 
INFLATION PRESSURE UPON THE AVERAGE 
PRESSURE OF A SERIES OF VOLUNTARY 
STRAINING EFFORTS 


Each of the 9 averages was computed from 25 tests. 

















te 


Fig. 3. Diagram of apparatus devised for testing rela- 
tion between pressure created in abdomen on voluntary 
muscular effort, and pressure recorded in vaginal balloon, 
RB, rubber balloon; CB, cloth bag (simulating vagina); 
RJ, reservoir jar (simulating abdominal cavity); M1 and 
Mo, mercury manometers attached to balloon and reservoir 
jar, respectively; z and 2 stopcocks. 





The influence of the initial inflation pressure 
upon the final reading was tested on the vol- 
unteers. Three individuals, each in a different 
posture, were subjected to 25 tests apiece with 
basic inflation pressures of 2.0, 4.0, and 6.0 
centimeters of mercury (Table II). The two 
greatest differences in this table (patients 
M. F. and A. W. at pressures of 4.0 and 6.0 
centimeters) were selected for computation of 
standard errors. In each case, the actual dif- 
ference between the averages fell well within 
the limits of 3 standard errors. Consequently, 
it seems that the differences among the aver- 
ages resulting from tests made with these ini- 
tial inflation pressures are not significant, and 
that such basic pressures may be disregarded 
in estimating intra-abdominal pressure by the 
vaginal balloon technique. 

The relation of the pressure recorded in the 
vagina to true intra-abdominal pressure was 
also studied experimentally, by means of the 
apparatus shown in Figure 3. This consisted 
of one air system within another, each con- 
nected with its own manometer. The outer 
system, representing the abdomen, was a glass 
jar, RJ, approximately 25 centimeters high 
and 20 centimeters in diameter, with a ca- 
pacity of 7,860 cubic centimeters. The inner 
system, representing the vagina and its bal- 
loon, consisted of a cloth bag, CB, and a rub- 
ber balloon, RB. » 

Basic vaginal inflation could be simulated 
by introducing air into the inner (balloon) 


Note the absence of any significant effect. 








Initial 
inflation 
pressure 


Average pressure on effort 
cm. Hg. 





Patient M.-F. AK. AW. 


Sitting 





cm. Hg. 


Posture | Semirecumbent} Recumbent 





2.0 10.9 





4.0 10.6 

















6.0 11.7 
system, and intra-abdominal pressures created 
by voluntary muscular effort by introducing 
air into the outer (jar) system. 

The balloon system was inflated until 
manometer M;, recorded a pressure of 1.0 
centimeter and this level maintained by clos- 
ing stopcock r. The pressure in the reservoir 
jar was then raised slowly (manometer J/,). 
Pressures in the two systems were recorded 
with each centimeter increment in jar pres- 
sures between 1.0 and 20.0 centimeters with- 
out altering the original inflation pressure of 
1.0 centimeter in the balloon. The experi- 
ment was repeated, by means of basic balloon 
inflation pressures of 2.0, 3.0, 4.0, 5.0, 6.0, and 
7.0 centimeters of mercury. The results are 
plotted in Figure 4. 

The dot dash line indicates theoretical coin- 
cidence of balloon and jar pressures. The con- 
tinuous line paralleling the greater part of the 
dot dash line represents the actual relationship 
between the pressures in the jar and the bal- 
loon. The parallelism and the distance be- 
tween the continuous and the dot dash lines, 
indicate the close relationship between the 
actual and theoretical pressures. The <(iis- 
tance between the 2 lines represents a difier- 
ence of 0.7 centimeter between theoretical and 
actual pressures, i.e., the balloon pressure is 
0.7 centimeter higher than the jar pressure. 
This increase was due to the elasticity of the 
balloon as indicated by the following experi- 
ment: 

A rubber balloon of the type used, was con- 
nected directly to a mercury manometer and 
inflated until it was about 10.0 centimeters in 
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diameter. From the onset of the distention, 
the manometer registered approximately 0.7 
centimeter. 

It will be noted that the solid line represent- 
ing actual balloon jar relationships becomes 
straight only after pressure in the jar over- 
comes the basic pressure in the balloon. The 
higher the balloon pressure, the higher the jar 
pressure had to be raised before the various 
curves representing basic balloon pressures of 
1.0, 2.0, 3.0, 4.0, etc., centimeters joined the 
straight solid line. For example, with a basic 
balloon setting of 4.0 centimeters, all jar pres- 
sures greater than 8.5 centimeters may be 
read directly from manometer M,, less the 
constant difference of o.7 centimeter. In 
general, the balloon pressure records the jar 
pressure less 0.7 centimeter when the latter 
is a little more than twice the former. The 
application of this general law has previously 
been shown in Table II and can be tested in 
any subject by demonstrating that initial bal- 
loon pressures varying between 2.0 and 6.0 
centimeters of mercury cause no significant 
change in the measured abdominal pressure. 

Since in our tests of human subjects, the 
basic inflation pressure of the vaginal balloon 
was usually 4.0 centimeters, and because most 
of the subjects raised the mercury level above 
8.5 centimeters, we conclude from the experi- 
ments on the human and the phantom that 
the pressures recorded in the vagina repre- 
sented true intra-abdominal pressures when 
the latter were greater than 8.5 centimeters 
of mercury. 

RESULTS 

A. Vaginal size. In order to gain an idea of 
the size of the distended vagina, anteropos- 
terior and lateral roentgenograms were taken 
of 3 of the test subjects. For the anteropos- 
terior roentgenograms, the vaginal balloon 
was distended with air and exposures were 
made using 3 levels of inflation. Figure 5 is 
an artist’s drawing of the pelvis of R. M. (who 
had the smallest vagina of the subjects) when 
the vaginal balloon was under pressures of 2.0, 
3-5, and 7.9 centimeters of mercury. It was 
obtained by tracing the outline of the pelvis 
and the balloon from three anteroposterior 
roentgenograms and shows the large size of 
the vagina in relation to the pelvis. None of 











| 
0 2 4 


Cm. Ha. Pressure 
(Batoon) 





Fig. 4. Curve showing the relation between pressures 
(expressed in centimeters of mercury), in reservoir jar and 
bag shown in Figure 3. The abscissas record pressures in 
the cloth enclosed rubber balloon; the ordinates, pressures 
in reservoir jar; the dot dash line represents theoretical 
relation between the two pressures. The continuous line 
represents the actual relation and records a constant dif- 
ference of 0.7 centimeter of mercury in favor of the bag sys- 
tem, due to elasticity of the rubber balloon. The arrows 
indicate the points at which the balloon pressures coincide 
with the jar pressures. Note: (1) that the pressures in the 
balloon coincide with the pressures in the reservoir jar after 
the initial inflation pressures of the balloon are overcome, 
and (2) that these points are reached when reservoir jar 
pressures are slightly more than twice the initial inflation 
pressures of the balloon. 


the three pressures required to produce the 
pictured distention caused the subject any 
pain. 

For a lateral view, it was necessary to fill 
the vaginal balloon with a liquid contrast 
medium. Figure 6 is an artist’s interpretation 
of a lateral roentgenogram of patient A. K. 
The vaginal balloon and the bladder were each 
filled with an X-ray opaque liquid, and the 
rectum was distended with air. This illustra- 
tion is also an accurate representation of ana- 
tomical relations and is based on a tracing 
from the roentgenogram. The inflated bal- 
loon is seen to extend out of the true pelvis, 
for its upper part rises slightly above a line 
drawn from the top of the symphysis to the 
promontory of the sacrum. 

B. Measurements. A total of 1,167 tests on 
5 healthy subjects was made to determine the 
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Fig. 5. Composite tracing of three anteroposterior 
roentgenograms of pelvis of subject R. M., when the vaginal 
balloon was under pressures of 2.0, 3.5, and 7.9 centimeters 
of mercury. 


influence of posture upon intra-abdominal 
pressures created by muscular effort. De- 
tailed analyses of these data are reported in 
the second paper of this series. The average 
height to which the mercury column was 
raised by these 5 women, irrespective of pos- 
ture, and with the arms hanging free at the 
sides, was 13.7 centimeters of mercury—a 
pressure of 2.65 pounds per square inch, or 
186.2 grams per square centimeter. 


C. Reliability. The 1,167 readings repre- 


sented 35 series of tests on 5 subjects, each 
tested in 7 postures. The average number of 
readings in a test series was 33; the lowest 
and highest numbers being 15 and 130, re- 
spectively. The ranges of the different test 
series varied greatly. The lowest was 2.4 
centimeters of mercury and the highest 14.3, 
while the average range of the 35 test series 
was 6.8 centimeters of mercury. 

Standard errors of 21 of the 35 averages 
were calculated, including the series whose 
ranges were smallest and largest. The stand- 
ard error of the average of the test series hav- 
ing the smallest range was +o.15 centimeter, 
while three series having approximately aver- 
age ranges had averages with standard errors of 
+0.35, +0.36,and +o.36 centimeter of mercury. 
Even in the test series with the greatest range 
and the average of which (18.1 centimeters) 
had the largest standard error, there was a 
variability of only +o.71 centimeter. In other 
words, the true average of this test series 


SRT, 
ger 


4P 


Fig. 6.  Artist’s interpretation of tracing of lateral 
roentgenogram of subject A.K. Vaginal balloon and blad- 
der distended with X-ray opaque fluid. Rectum filled with 
air. Bladder outlined by dotted line, balloon by interrupted 
crosses. Rectum indicated by rectal tube. Note that the 
superior surface of the balloon rises above an imaginary 
line drawn from top of symphysis to promontory of sacrum. 


probably lay between 17.39 centimeters and 
18.81 centimeters of mercury. 

The number of tests required to give an 
average within +o.5 centimeter of mercury 
varies with the patient. Some of our subjects 
were so constant in their ability to create pres- 
sures within a few centimeters of a central 
point that a series of as few as 15 tests sul- 
ficed. In general, about 25 separate tests 
were needed in order to give a satisfactory 
average, while with one patient who did jot 
co-operate well about 40 tests were necessary. 


CONCLUSION 


From our observations, it is concluded t)at 
the vaginal balloon technique is satisfactory ‘or 
measuring intra-abdominal pressures created 
by voluntary muscular effort. 
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CLINICAL SURGERY 
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A NEW METHOD OF REPAIRING KIDNEY 


WOUNDS? 


OSWALD SWINNEY LOWSLEY, A.B., M.D., F.A.C.S., anpD COURTNEY CRAIG BISHOP, A.B., M.D., NEw Yor« 


T has long been known that extensive destruc- 
tion to the kidney has followed nephrotomy. 
Most of this renal impairment can be attrib- 

uted to the placing of sutures through the kidney 
tissue to obtain approximation of the edges of the 
incision and at the same time to control hemor- 
rhage. Sutures thus placed must necessarily 
compress the vessels supplying the cortical and 
medullary substances of the kidney and thereby 
produce an ischemia with resultant necrosis and 
scarification. 

The present paper is a preliminary report of an 
experimental and clinical study of the repair of 
kidney wounds by a new method of closure. The 
method was first suggested by Mr. William P. 
Didusch, of Baltimore and New York, ina private 
interview and the authors wish to give him credit 
for the original idea. Rabbits were the first ani- 
mals used in the operations and they served the 
purpose well in demonstrating that the procedure 
was practical. The rabbit’s kidney is rather small 
and it was deemed advisable to use larger animals 
in the subsequent investigations. Dogs were sub- 
stituted in the second series of experiments and 
they have proved to be entirely satisfactory. 

Before attempting the procedure upon a living 
human subject, it was carried out upon the kid- 
neys of a cadaver and proved to be practical. 
Thus fortified, the first operation upon a human 
being was performed before a clinic of the Genito- 
Urinary Section of the New York Academy of 
Medicine, on February 15, 1933. Subsequently, 4 
additional cases have been operated upon. The 2 
earlier cases are now completely convalescent and 
complete protocols are included in the text of this 
report. The 3 latter are too recent to be included 
here, but as this goes to press all are in entirely 
satisfactory condition. 

The authors have modified the method in slight 
details as their experience has progressed, but 
the original principle has remained unchanged, 
namely, closing the kidney by tying broad ribbon 
gut around the injured part of the kidney just as 


one would wrap a parcel with ribbon. No effort 
will be made herein to report the functional efi 
ciency following this type of kidney closure. 
These studies are now in progress and will be r: 

ported in a subsequent paper as well as investig: 
tions of the anatomical repair of the wounds. 


LITERATURE 


True nephrotomy was practiced for the first 
time in 1880 by Morris of England, who removed 
a stone from a non-suppurating kidney. The pa- 
tient survived and many surgeons in England, 
America, and Germany followed Morris’ example. 
Among these pioneers were Le Dentu and Bro 
deur, in France; Morris, Bruce, Clark, Newmann, 
and Dickinson, in England; Kelley and Cullen, of 
America; Israel and Kuemmel, in Germany. 
Each added to the methods employed. The re 
searches of Tuffier and the anatomical studies of 
Broedel, Zondek, Albarran, Papin, Delbet, and 
Macquot led to modifications of the classical 
nephrotomy incision. 

The various methods of repairing nephrotomy 
wounds have been studied and will be brie/ly 
mentioned. Morris did not use any sutures; he 
merely inserted a drain into the kidney and 
packed around it. Tuffier made the first experi- 
mental suture of the kidney. Czerny, Porier, and 
Le Dentu demonstrated that renal suture was 
practicable. Tuffier passed a needle threaded 
with No. 3 catgut into the medullary substance 
of the kidney entirely through the sinus, placing 
four to six suture points in this way at a distance 
of 1 centimeter one from another at the start but 
radiating as they approached the surface. 

Israel, Albarran, and Kelley all introduced 
methods of suture. Pappa not only sutured the 
kidney itself but made a veritable package of the 
kidney by passing a heavy thread all around it, 
both lengthwise and crosswise. 

Hagenbach (Suter) passed a long intestinal 
needle through the thickest part of the paren- 
chyma using a double catgut. Beneath the loops 


1The Department of Urology (James Buchanan Brady Foundation) of the New York Hospital. 
*Presented at the Meeting of the Genito-Urinary Section of the New York Academy of Medicine, February 15, 1933. 
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of hese mattress stitches he tied down a piece of 
fat (corresponding to the tufts of a mattress). 
cuemmel, Jr., employed tamponage by mak- 
ing a tissue of resorbable catgut threads which 
ha: great hemostatic powers. It worked well on 
an nals but has never been used in human sur- 
geiy. Rubaschow implanted the nephrotomy 
woand with fascia lata and fragments of muscle. 
Cj ninata advised using fragments from the sacro- 
lu: bar mass, but neither of them made clinical 
us| of their ideas; Joseph has employed this 
method on human subjects. Federoff completed 
ha mostasis after suture of the renal wound by 
fix ng over the incised edges strips of perirenal fat 
talen from the capsule. Tschalka and Hilse and 
Armin (1913) all wrote on the subject of implanta- 
tion of fatty tissue in closing nephrotomy wounds. 


EXPERIMENTAL OBSERVATIONS 


‘he suture material designed expressly for use 
in this experiment consists of flat ribbons of un- 
twisted gut, 45 to 65 centimeters in length, 1.8 to 
2.0 centimeters in width, and in thickness no more 
than that of fine rice paper. Packed in alcohol in 
the usual type of aseptic catgut tube, it remains 
thoroughly pliable. Though it shows a tendency 
to dry rapidly when exposed to air, and when dry 
is no longer adequately pliable, it may be readily 
softened again by moistening with physiological 
saline. In the animal experiments it has been used 
in bands one half the standard width, that is ap- 
proximately 0.8 centimeter, but in the operations 
on humans the full width has been used. It has 
in all instances been tied in the same manner as 
are ordinary types of catgut; the width of the 
material has not interfered with adequate knots, 
and the tape itself has shown a tendency to twist 
only over a distance of about a centimeter imme- 
diately adjacent to the knot. In no instance have 
we noted any tendency to slip on the part of the 
knot. Jn vitro experiments, conducted by the 
manufacturers, have indicated that the tape is 
absorbable in 4 to 5 days.! Up to the present time, 
this has not been confirmed in our observations; 
the tape has been found entirely intact, though of 
lesser tensile strength at the end of 23 days. 

In both rabbit and dog, the renal pedicle is 
relatively long and because of this the kidney 
may be readily marsupialized. The exposure, 
then, can be limited to a single muscle splitting 
incision approximately 6 centimeters in length, 
through which the kidney is easily deliverable. 
The approach in both animals is retroperitoneal ; 
in the dog there is a reflection of visceral perito- 


_ 'Davis and Geck, Inc., have been most generous in furnishing an un- 
limited supply of the material used in these experiments. 
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neum on the anterior medial third of the kidney 
which, however, may be easily peeled off. With 
moderate care, therefore, it is possible in both 
animals to deliver the kidney completely, free of 
adjacent tissue and without injury to the peri- 
toneum. In the human cases, approach has been 
made through the usual lumbar route. 

With the kidney completely exposed, straps of 
kidney capsule, each about 0.5 centimeter in 
width, are constructed on anterior and posterior 
surfaces at both upper and lower poles. If the 
flat surfaces of the kidney be visualized as divided 
in equal parts by a line drawn through the hilus, 
the straps would lie at a point approximately in 
the center of each half. The straps are produced 
by two parallel incisions in the kidney capsule 
0.4 centimeter apart and about 1.0 centimeter 
in length; the intervening bridge of capsule is 
stripped away gently by undermining it with a 
clamp. The direction of these incisions is parallel 
to that of a line drawn from hilus to pole. The 
actual length of the strap is decided, of course, by 
the width of the tape to be used. Through these 
straps at either pole is threaded a flat tape and the 
belly of the tape is looped beneath the pole; the 
free ends, then, meet across the lateral, convex 
border of the kidney proper (Fig. 1). Having 
made these preparations for closure, nephrostomy 
incision is made through the avascular line of 
Broedel either with the scalpel or by a strand of 
catgut. A clamp for grasping the calculus is 
thrust through into the pelvis and when the 
stone has been removed the closure can be com- 
pleted. A small piece of freshly cut fat is intro- 
duced into the wound and the cut edges thor- 
oughly approximated by tying the free ends of the 
suture tape across the line of incision. To elimi- 
nate the chance of the suture slipping off the pole 
of the kidney the long ends of the sutures are then 
tied together. In the event that this does not 
entirely close the wound or control the bleeding, 
a third tape, in the form of a figure of eight, is 
placed beneath either pole and crossed and tied 
at the midpoint of the convex border immediately 
over the wound (Fig. 2). In the human cases a 
small catheter has been left in the nephrostomy to 
drain the renal pelvis for 3 to 4 days. The wound 
is then closed in layers with plain catgut. In the 
animals, all the wounds have been closed without 
drainage; in the humans, in addition to the cathe- 
ter, a Penrose sheath drain in the renal fossa has 
been left for 4 to 6 days. 

In the animal experiments ether anesthesia 
was employed. The 4 human cases have been 
done under spinal novocain anesthesia; the cus- 
tomary dosage has been 150 milligrams. 
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THE DATA 

In the present series, the procedure has been 
carried out in 16 instances. The first group of 
operations, which was chiefly of a trial nature, 
was done upon 6 rabbits. Of this group, the first 
animal died at the conclusion of the operation. 
This was considered an anesthetic death since 
there was no other demonstrable cause at autopsy. 
The second animal died at the end of 5 days, of 
pulmonary consolidation. The remaining ani- 
mals made rapid operative recoveries and _re- 
mained in excellent health; they showed no 
evidence of toxicity, ate well, and all but one 
gained slightly in weight. They were sacrificed 
at the end of 14, 16, 19, and 23 days, respectively. 
In none was there evidence at any time of sup- 
puration in or urinary drainage from the wound. 

The second group represents operations upon 
6 dogs. Young animals in good health ranging 
from 10 to 18 pounds in weight were used. All 
survived in good health except one which died of 
general sepsis on the fourth day after operation. 
At the time of writing, these animals range from 
13 to 39 days after operation. All animals but 
one have evidenced a period of toxicity beginning 
on the second day after operation and extending 
through the fourth or fifth. In this period they 
have been perfectly conscious but disinclined to 
eat or play. At the end of a week all have been as 
active and playful and have taken food as well as 
prior to operation. All the animals but one, have, 


except for the period of toxicity, maintained their 


pre-operative weight. In none has there been 
suppuration in or urinary drainage from the 
wound; in one there was a small collection of 
clear serum in the subcutaneous layers of the in- 
cision. None of these animals has yet been sacri- 
ficed. Nephrotomy for removal of renal calculi 
with closure by this method has been done very 
recently in four human cases. One patient has 
been discharged well; the second is now conva- 
lescent; and the latter two are one week after 
operation and doing very well. 

It has seemed advisable to include in this re- 
port brief protocols of the studies to date. 


Experiment 1. Closure of Nephrotomy in Rabbits 


Operation tr. Right nephrotomy January 24, 1933. 
Moderate bleeding from kidney wound was adequately 
controlled by closure. Respiratory death occurred at com- 
pletion of wound closure. Autopsy findings were negative. 
The anesthesia was the cause of death. 

Operation 2. Animal weighed 5 pounds. A left nephrot 
omy was done January 24, 1933. There was moderate 
hemorrhage. Closure with two gut ribbons provided com- 
plete haemostasis and approximation. Excellent recovery 
for 3 days. Snuffles developed on fourth day and animal 
died on fifth day. Autopsy showed a congested, swollen 
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kidney evidently in the early stage of repair. There wa 
no evident necrosis of the renal tissue. A slight amount 
old blood was noted in the renal fossa. Partial digestion 
gut ribbons had taken place and there was diffuse puln 
nary consolidation. Cause of death: pneumonia. 

Operation 3. Animal weighed 4 pounds. A left nephr 
omy was done January 26, 1933. The usual closure w 
two gut ribbons failed to approximate the mid portion 
the wound and a third ribbon was placed to close this 
fect. Bleeding had been moderately severe but was enti! 
controlled. Recovery was complete and uncomplicat 
Animal was sacrificed on the nineteenth day after op: 
tion. It then weighed 314 pounds. The kidney was nor 
in size, shape, and consistency. There were mode: 
perirenal adhesions. The gut ribbons were in place and 
tact. The nephrotomy wound was entirely healed; ; 
denced only by white scar 1 millimeter wide. No evide 
of necrosis of renal tissue was noted. 

Operation 4. Animal weighed 5 pounds. A left neph 
omy was done January 31, 1933. There was an usual 
gree of hemorrhage. Closure was done with two gut 
bons. Hemostasis was complete. Recovery was unc 
plicated. Animal was sacrificed on twenty-third day a 
operation. It then weighed 5 pounds. The kidney 
found in the usual position surrounded by a moderate 1 
of adhesions. The gut ribbons were intact and in p! 
The kidney was normal in size, shape, and consiste 
The nephrotomy wound had healed. A small piece of 
rotic fat was still present at the midpoint. 

Operation 5. Animal weighed 4% pounds. A 
nephrotomy was done January 31, 1933. There was 
usual amount of hemorrhage. Closure was done by 
gut ribbons, with complete haemostasis and approximat 
Uncomplicated recovery followed. Animal was sacri! 
on fourteenth day after operation. Weight was then 
pounds. The kidney was surrounded by moderate a 
sions. The gut ribbons were in place and intact. | 
nephrotomy had entirely healed; only visible remains 
scar 1 millimeter wide and 1 centimeter in length. ‘|! 
kidney was normal in size, shape, and consistency. 

Operation 6. Animal weighed 5 pounds. A left nephi 
omy was done February 17, 1933. There was the usual 
gree of bleeding. Two gut ribbons were used in closi 
Complete hemostasis and approximation were obtain 
Uncomplicated recovery took place. Animal was sacriti 
on sixteenth postoperative day when weight was 5 pout 
The kidney was surrounded by a moderate mass of acl! 
sions. The gut ribbons were intact and in place. The 
ney was normal in size, shape, and consistency. ‘| 
wound was completely healed. 


Experiment 2. Closure of Nephrotomy in Dogs 


Operation 1. Animal weighed 18 pounds. Intraper 
neal exploration was done, and the peritoneum was clo 
Through a retroperitoneal exposure, a right nephrot: 
was done February 2, 1933. There was moderate hen 
rhage. Two gut ribbons were used in the closure. Appr: 
mation and hemostasis were complete. Hypodermocl) 
was given while animal was on table. Anesthetic reco 
was complete. Animal was toxic from third to sixth « 
after operation, but was subsequently normal. It mi 
tained its original weight, now 39 days after operation 

Operation 2. Animal weighed 181% pounds. A ri 
nephrotomy was done February 7, 1933. Brisk hen 
rhage. Closure with two gut ribbons was done. Comp 
approximation and hemostasis were obtained. Hypo 
moclysis was administered with animal on table. Reco 
from anesthetic and operation was rapid. There was 
period of toxicity, animal was completely normal in 
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1, Lumbar incision extending from the costovertebral angle obliquely down 


into the loin in such a manner that it is under the branches of the twelfth subcostal 


nerve and over the branches of the ilio-inguinal and iliohypogastric. 2, 


Shows the 


cutting of the loops in the capsule of the kidney and drawing the ribbon gut through 
the loop thus made. 3, Shows the same sort of loop made on the opposite side. 
J, Shows the ribbon gut passed through the loops on each side of both poles of the 


kidney ready to be tied. 


respects. Moderate amount of weight was lost during first 
2 weeks. Now 34 days after operation. Weight 20 pounds. 
Operation 3. Animal weighed 15 pounds. Left nephrot- 
omy was done February 9, 1933, electro-cutting instru- 
ment being used. Hemorrhage was brisk. Closure with 
three gut ribbons was done, complete approximation and 
hemostasis. Hypodermoclysis was administered while 
animal was on table. Anesthetic recovery was satisfactory. 
Period of toxicity lasted from second to sixth day after 
operation. Thereafter animal was quite normal; main- 
tained original weight. Now 32 days after operation. 


Operation 4. Animal weighed 17% pounds. <A right 
nephrotomy was done February 16, 1933. There was 
marked hemorrhage. The wound was closed by three gut 
ribbons, with complete approximation and hemostasis. 
Hypodermoclysis was given while animal was on table. 
Satisfactory anesthetic recovery ensued. The period of 
toxicity lasted from the third to the seventh day after 
operation; thereafter, normal. Animal maintains its origi 
nal weight. It is now 25 days after operation. 

Operation 5. Animal weighed 10 pounds. A right neph- 
rotomy was done February 21, 1933. There was moderate 
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bleeding. The wound was closed with two gut ribbons, with 
complete approximation and hemostasis. Hypoder- 
moclysis was done while animal was on the table. Satis- 
factory anesthetic recovery ensued. Animal was extremely 
toxic on the first day. Autopsy showed massive suppura- 
tion involving renal fossa and kidney proper, the nephrot- 
omy incision open and draining, the gut ribbons intact and 
in place, no peritonitis, and superficial layers of incision 
free of inflammatory reaction. Cause of death was sepsis. 

Operation 6. Animal weighed 13 pounds. A left nephrot- 
omy was done February 28, 1933. There was moderate 
bleeding. Closure was done with two gut ribbons. Com- 
plete approximation and hemostasis was accomplished. 
Hypodermoclysis was administered with the animal on the 
table. Recovery from operation was satisfactory. Period 
of toxicity lasted from second to sixth day after operation, 
subsequently normal. Animal maintains its original 
weight. It is now 13 days after operation. 


Experiment 3. Closure of Nephrostomy for Renal 
Calculus 


Case 1. The patient is a married salesman, 40 years of 
age, who presented himself complaining of pain in the back 
of 4 months’ duration. One brother was known to have 
suffered renal colic; otherwise the family history was irrele- 
vant. The immediate illness dated back 1 year to the 
onset of painless hematuria, the cause for which was not 
determined either at cystoscopy or at suprapubic explora- 
tion. In the 4 months prior to admission the patient had 
had repeated attacks of left renal colic at intervals of about 
1 week; similar attacks had been suffered on the right side 
for 2 months. On admission to the hospital, patient was 
free of pain and the general physical examination was quite 
negative except for slight residual costovertebral tender- 
ness. The urine was turbid and of 1.012 specific gravity; 
albumin none, sugar none, but the sediment carried 100 
leucocytes with clumps, and 25 erythrocytes per high 
power field. The Kline test and Wassermann reactions 
were both negative. Analysis of the blood chemistry 
showed a urea nitrogen of 17 milligrams per cent and a 
sugar of 92 milligrams per too cubic centimeters. The 
total excretion of phenolsulphonephthalein amounted to 38 
per cent in 2% hours. Cystoscopy demonstrated a chroni- 
cally infected bladder without residual urine and grossly 
bloody specimens from both ureters. Pyelography demon- 
strated multiple renal calculi on the right and a large im- 
pacted calculus in the lower third of the left ureter. 

On December 28, a left ureterotomy was done for the 
removal of that stone. The operative and convalescent 
recovery was unremarkable except for an intercurrent sub- 
cutaneous abscess of the wound at the site of drainage. 
During the 6 weeks’ interval between first and second pro- 
cedures, the blood urea nitrogen fell from 22 to 8 milli- 
grams per cent, the excretion test with phthalein was in- 
creased from 38 to 42 per cent. Divided functional test 
done 2 days before the second procedure returned 12 per 
cent of the dye on the right and 5 per cent on the left in 14 
hours after appearance time of 4 minutes and 4 minutes 
respectively. 

Right nephrostomy for removal of the calculi was done 
February 15, 1933. Anesthesia was provided by spinal 
novocain. After complete evacuation of the stones, a No. 
18 F. catheter was left in the kidney pelvis and the nephros- 
tomy wound closed after the manner described. The 
two gut ribbons were sufficient to provide adequate ap- 
proximation of the cut surfaces and likewise to establish 
complete hemostasis. The kidney was returned to its 
position and supported by a Deming nephropexy. There 
was no operative shock and the patient was returned to his 
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room in excellent condition. There was blood tinged urine 
draining through the catheter for 35 hours after which it 
became clear and the catheter was removed at the end of 
48 hours. For the first 5 days, patient ran a fever which 
reached 102.6 degrees on two occasions; during this period 
the patient was clinically toxic. There was only slight dis 
comfort referable to the kidney although there was con 
siderable postoperative distention that responded only 
sluggishly to usual measures. The Penrose drain to th 
renal fossa was removed on the sixth day and on the next 
after a moderate elevation of temperature, a subcutaneou 
abscess was opened and the wound irrigated by the Carre! 
Dakin method. Patient became afebrile on the ninth day 
and the Carrel tubes were removed on the twelfth post 
operative day. From this point onward the wound granu 
lated rapidly and there was no evidence of urinary leakag: 
Patient was up in a chair on the sixteenth day after opera 
tion. A divided renal function test for comparison with th 
pre-operative findings was done on the twenty-eighth da 
and returned 24 per cent of the dye on left and 29 per cer 
on right in 3 hours after intramuscular injection. Ther 
after patient was up and about ward free of complaint 

CASE 2. The patient is a married American male of 4 
years, who complained of pain in the lumbar region of 
months’ duration. Six years prior toadmission patient unde 
went a right ureterostomy for removal of calculus and su! 
sequently drainage of a perinephritic abscess. During t] 
5 months immediately prior to the present admission, tl 
patient had experienced three attacks of low back pain a 
sociated with urinary frequency, dysuria, and pain rm 
ferred to the bladder; there was no gross hematuria. T] 
patient had likewise suffered a constant residual pain in t! 
left flank during the same period. The usual physical ex 
amination was unremarkable. Laboratory analysis showe: 
the urine to be cloudy and acid in reaction with a specili 
gravity of 1.028; there was no albumin or sugar, and th 
sediment showed many white cells in clumps. The bloc: 
sugar was 89 milligrams per 100 cubic centimeters, th 
blood urea nitrogen was 17 milligrams per cent and th 
total phenolsulphonephthalein excretion was 79 per cen! 
in 2% hours. Cystoscopy revealed an infected bladde: 
without residual urine; divided functional test returned 
per cent of the dye on the right and 6 per cent on the lef 
over a period of 10 minutes after an appearance time of 4 
minutes on both sides. Pyelography demonstrated an en 
larged left kidney containing a large staghorn calculus wit! 
a smaller stone lying in the pelvis. 

On March 1, a left nephrotomy over the lower pole of th: 
kidney was done and the calculi removed. A No. 161 
catheter was left in the renal pelvis and the nephrostom: 
closed with a single flat gut ribbon. This completely aj 
proximated the surfaces of the wound and controlled th 
hemorrhage equally as well. The kidney was suspended b 
a Deming nephropexy and the wound closed in layers wit 
plain catgut after a single Penrose drain had been left in th 
renal fossa. There was no operative shock and the patie! 
returned to his room in good condition. For the first 4 
hours, the patient had a marked febrile reaction amouni 
ing to 104.2 degrees F. on the first afternoon. With th 
febrile reaction, patient became severely distended an 
required gastric lavage and enemata for relief. Fluids we: 
administered parenterally. Drainage through the nephro 
tomy tube was blood tinged for 2 days, but clear thereaft« 
beginning on the second day this tube was irrigated twic 
daily with a solution of urinary antiseptic until its remov 
on the eighth day. After the fifth day the patient’s vit 
signs remained constantly within normal limits, and ! 
had no subjective complaints. 

At the time of writing it is 21 days since operation and t! 
patient is completely satisfactorily convalescent and h 
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Fig. 2. “r, Shows the incision of the kidney cortex along Broedel’s line. The ribbon 
gut in place. | 2, Shows removal of staghorn calculus from the kidney pelvis. 3, Shows 
the smooth tying across of {the two ribbons, fat having been placed in the incision. 
{, Shows the tying of the loose ends of the catgut together holding it firmly in posi- 
tion. 5,6, 7, Show the placing and tying of catgut in such a manner that the middle 
of the incision is drawn tightly together. 

Note.—This method has already been modified in such a manner that the knots 
are tied on the surface of the kidney away from the cut so that the deposit of urinary 
salts on the knot willnot occur. It is also customary to drain the pelvis of the kidney 
for a day or two with a tube drain. 


no subjective complaints, whatsoever. The urinary drain- The foregoing facts have demonstrated that a 
— on the twelfth day and the wound has closed type of closure of kidney wounds designed to 
Cases 3 and 4. Nephrostomy for renal calculi was done €liminate the through-and-through suture is pos- 
7 days before writing this article, with satisfactory imme- sible. It has been shown that an absorbable gut 
diate operative recovery. suture material which is flat and broad like a rib- 
Case 5. Nephrostomy was done for drainage of hydro- hon can be so placed about the kidney as ade- 
nephrosis, with satisfactory operative recovery. Complete ateie 40-4 nate ‘the ¢ ala sae 
protocol will be presented later. quately to approximate the cut surfaces of a 
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nephrotomy incision and to control all bleeding 
completely. In the first instance of 12 operations 
performed experimentally in this manner, 9 ani- 
mals have lived in good health up to a period of 
6 weeks. Of the 3 deaths, one is directly attrib- 
utable to faulty and imperfect closure of the kid- 
ney and the 2 remaining were resultant upon 
factors not referable directly to the type of opera- 
tive procedure. The 5 human cases have all 
recovered admirably well. Of the specimens 
observed at autopsy after intervals up to 23 days, 
there has been but one example of imperfect heal- 
ing and that represented one in which too large 
a pad of hemostatic fat had been added. In all 
instances the sutures have been in place and in- 
tact. These points emphasize that the procedure 
is not only possible but that it is permanent in its 
effect and that the result of such procedure is 
compatible with life. 

Second, examination of the specimens removed 
at autopsy demonstrate that renal wounds closed 
after this manner heal in an entirely satisfactory 
way with a minimum of reaction as far as can be 
noted on gross examination. There is no gross 
alteration of size or consistency in the specimen. 

In the third place, a description of the practical 
application of the technique has been offered. 

(Juite aware that the actual evaluation of the 
method depends upon the functional result in the 
kidney concerned, the present paper presents only 
such facts as have been noted to date. It is pro- 


posed to expand the experiment to include a de- 
tailed report of the effect of the procedure on the 


functional activity of the organ. Furthermore 
we are also aware that no microscopic study of the 
resulting scar is offered in this report. These are 
in progress and reports are forthcoming. 

It has been noted that the suture material, 
though absorbable in vitro in 4 to 5 days, has been 
found unabsorbed at the end of periods up to 23 
days. Since the material is non-chromicized, this 
fact strongly suggests that the nephrotomy 
wounds are tightly closed and do not leak. If 
there had been seepage, the plain gut would cer- 
tainly have been absorbed in an interval of this 
length. Further, the durability of the material 
offers confidence that an adequate, lasting, sup- 
porting structure is afforded until such a time as 
the healing wound has gained its own strength. 

At the outset of the experiment, there was some 
doubt in our minds as to whether there would be 
sufficient strength in the straps of kidney capsule 
adequately toYsupport the gut ribbons and to 
keep it safely from slipping over the poles of the 
kidney. It is to be noted that in all the autopsy 
specimens the straps have been entirely intact. 
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The use of fat as a hemostatic adjunct has bee: 
entirely satisfactory in our experiments. In sub 
sequent experiments it is proposed to compare it 
efficiency with that of bits of muscle. 

The regularity of the appearance and duratio 
of the period of toxicity suggests that during thi 
interval there is an inadequate elimination on th 
part of the kidney. The prompt and complet 
return to normal thereafter similarly sugges) 
that this phenomenon is temporary and probab| 
dependent upon local cedema within the kidn 
proper. The absence of infection and urinary drai: 
age once again supports the point of view that t! 
closure of the renal wound is complete and perm 
nent. 

CONCLUSIONS 

1. Flat ribbon gut can be used successfully {: 
the purpose of closing wounds in the kidney « 
tex without inserting a needle or suture throu; 
the kidney substance. 

2. A wound in any part of the kidney cort 
may be repaired by this method. The ribbon g 
can be held in the proper location by means 
small loops of the fibrous capsule. 

3. It is well to tie the knot over a part of t! 
uninjured kidney cortex in order to minimize t] 
fibroblastic reaction present about the site of th 
wound. 

4. Closure of a wound in the kidney cortex } 
this method is an acceptable surgical procedur 
because, first, it provides adequate approximatio 
and, second, since it results in satisfactory ana 
tomical repair of the kidney, and, third, becaus 
it is compatible with life and health. 

5. It would seem that the principle involve 
could also be applied to the closure of wounds | 
the spleen and liver. 


The authors wish to express their thanks to Dr. Ralph © 
Clock for his many helpful suggestions. 
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and Dr. J. E. Sweet, of the Department of Surgical R 
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of all of the facilities of the department. 


REFERENCES 


1. ALBARRAN, J. Medecine operatoire des voies urinair 

Paris: Masson et Cie, 1909. 

IsrAEL, JAMES. Chirurgische Klinik der Nierenkra 
kenheiten. Berlin: A. Hirschwald, 1901. 

KuemMeL, H. Chirurgische Operationslehre. Edit 
by A. Bier, H. Braun, and H. Kuemmell. Leipzi 
Barth, 1912. 

Le Dentu, J. F. A. Affections chirurgicales des rei 
Paris: G. Mason, 1880. 

Morris, Henry. Surgical Diseases of the Kidn: 
London: Cassell and Co., 1885. 

TscHALKA, Hitse, Armin. Quoted by Papin, Edmon 
Chirurgie du rein. Paris: FE. Doin, 1928. 





RANKIN AND NEWELL: BENIGN 


BENIGN TUMORS OF 


TUMORS OF THE 


THE 


SMALL INTESTINE — 501 


SMALL INTESTINE 


REPORT OF TWENTY-FouR CASES 


FRED W. RANKIN, M.D., F.A.C.S., RocHEsTER, MINNESOTA 


Division of Surgery, The Mayo Clinic 


CECIL E. NEWELL, M.D., RocHrester, MINNESOTA 


Fellow in Surgery, The Mayo Foundation 


§ jpECENTLY at The Mayo Clinic, within a 
; period of g months, 6 patients came to 
; operation, at which time in each case a 
benign tumor of the small bowel was found to be 
the cause of the symptoms. This aroused our 
interest, for it is a universal opinion that any type 
o/ neoplasm is rarely encountered in the small 
intestine. In 1919, Judd noted this rarity in his 
report of the cases of carcinoma of the small bowel 
in which operation was performed at the clinic. 
Rankin and Mayo, in 1930, brought the report up 
to date. A comparative study of the benign 
tumors, we felt, would be instructive. 


MATERIAL 


Only cases in which a primary benign tumor 
was removed from the small intestine at operation 
and was proved to be neoplastic by microscopic 
examination of either fresh or fixed tissue are in- 
cluded in this report. For this reason we have 
omitted such cases as those of accessory pan- 
creatic rest, carcinoid or argentaffine tumor, 
aberrant endometrial implant or endometriosis, 
retention or degenerative cyst, foreign body 
tumefaction, hematoma, secondary inflammatory 
polyp and polyposis, pedunculated tumor of the 
stomach prolapsing through the pylorus, and 
tumor of the ileoczecal valve, and Meckel’s diver- 
ticulum. The tumors of the mesentery have been 
recently reported by Rankin and Major. 

Thirty-five cases form the basis of this study, 
11 of which have previously been reported. In 
1921, Carman presented a hemangioma of the 
duodenum. Camp reported a myoma of the 
duodenum in 1924. Balfour and Henderson, in 
1929, reviewed the benign tumors of the duode- 
num and added 4 cases. Comfort’s extensive 
study of submucous lipoma, in 1931, contained 1 
case found at operation. Later in the same year 
Wellbrock described the second lipoma. In 1932, 
Larson reported a myxofibroma of the ileum, and 
Dixon and Steward, 2 leiomyomata of the 
jejunum. Twenty-four cases, not previously re- 
ported, are briefly summarized (Table I) and thus 
added to the literature. Henceforward, when we 
speak of “this series’ and when we give statistical 


data in the text, we will be considering the in- 
clusive series of 35 cases. 


INCIDENCE 


At the turn of the century, Heurtaux was able 
to collect reports from the literature of only 50 
authentic cases of benign tumor of both the small 
and large intestine. In 1917, King found reports 
of 119, only 47 of which were in the small in- 
testine. Golden, in 1928, after a complete review 
of the literature, found only 17 reports of cases of 
non-malignant tumor of the duodenum. Willis, 
in 1920, reviewed the records of both the Boston 
City Hospital and the Massachusetts General 
Hospital and discovered records of 19 benign 
tumors in 7,492 reports of necropsy. Raiford 
(17, 18), ina recent report, cited 37 benign tumors 
of the small intestine in 11,500 postmortem 
examinations, and was able to add 12 from the 
material in the department of surgical pathology 
at Johns Hopkins’ Hospital, which included 
45,000 surgical specimens. 

The 35 cases in this series comprise the total 
number of benign tumors of the small intestine 
in the files of The Mayo Clinic which fulfilled the 
previously mentioned requirements, whereas to 
date, 60 patients have been found to have pri- 
mary carcinomata of the small intestine. 


ETIOLOGY 


The etiology, of course, is unknown. Just why 
the small intestine is relatively free from neoplas- 
tic invasion is likewise unsettled. That there is no 
significant predilection for either sex is illustrated 
by the fact that 19 patients of our series were 
males, and 16, females. All were of the white race 
which is roughly in accord with the admissions. 

Benign tumors occur among younger persons 
more often than do malignant tumors. The average 
age of patients in the present series was 38 years, 
whereas it was 47% years in the series with car- 
cinoma. The youngest patient was 14 years of 
age; the oldest 70. Almost 50 per cent of the 
patients were between 30 and 40 years of age. 

No etiological factor was discovered in a study 
of nationality, residence, occupation, or habits. 
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<B. 


Fig. 1. Case 3. Typical adenomatous polyp of the 
ileum composed of mucous glands (X 115). 


That 5 parents of 4 patients died from carcinoma 
is not considered significant. 


ADENOMA 


Adenomata occurred in 11 of the 35 cases. 
They were single in 9 cases and multiple in 2. 
They were sessile in 1 case and pedunculated in 
1o. All were intraluminal. They varied from 2 
millimeters to 5 centimeters in largest diameter. 
Distribution was throughout the entire small 
bowel; 5 were found in the duodenum; 3 in the 
jejunum; and 3 in the ileum. Of the 11 adeno- 
mata, g were derived from mucous glands (Fig. 
1), whereas 2 of those found in the duodenum 
arose from Brunner’s glands (Fig. 2). One 
adenoma in the duodenum was the cause of 
severe gastro-intestinal hemorrhage. One polyp 
in the jejunum and 2 in the ileum caused intus- 


susception. 
MYOMA 


In the present series, myoma occurred with the 


same frequency as adenoma. All were single 
tumors, and none was pedunculated. Six of the 
11 myomata were intraluminal, whereas 5 were 
extraluminal. The smallest was 3 millimeters in 
largest diameter, whereas the largest measured 6 
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centimeters. Six were in the duodenum; 4, in ‘he 


jejunum; and 1 was stated merely as being in 
small intestine. Smooth muscle cells were 
outstanding element of all of them. Two of 


myomata were ulcerated. In both instances th 


were situated in the duodenum and gave ris« 
severe gastro-intestinal hemorrhage. 
FIBROMA 

Fibromata were noted in 6 cases of our ser 
In each instance they occurred as a single tun 
Two of them were pedunculated and intralumi: 
the remainder were extraluminal, 2 being ses 
and 2 pedunculated. In largest diameter t 
varied from 2 millimeters to 10 centimeters. 1] 
were in the jejunum, 1 at the jejuno-ileac junct 
2 in the ileum, and 1 was stated to be merel\ 
the small intestine. Histologically, only one 
a pure fibroma; the remainder of the growths 
either undergone myxomatous change, had 
come hyalinized or calcified to such extent t 
it was impossible to determine whether the 
togenesis was that of myoma or fibroma. 
both instances in which the position of 
tumor was intraluminal, the fibromata cat 
intussusception. 
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BLE I—SUMMARY OF TWENTY-FOUR CASES OF BENIGN TUMOR OF 
NOT REPORTED BEFORE 


THE SMALL INTESTINE, 


| 
Date of 


Follow-up 
operation 


°. a - . é me >. —_— 
e History and findings Operation Pathology information 


| 
| 








Posterior gastro- enterostomy; resec-| Myoma 2 cm. diameter 
tion of tumor of jejunum | 


| Letter 9 
further trouble 


19 year “history of ulcer; obstruction] 
last 6 months; tender right upper 
quadrant 

| 2 year history of intermittent intus- 

susception; sausage-shaped mass 





reduced; 
opened; tumor removed 


CNS HR eee er ees 
jejunum! Pedunculated adenoma, 
weight 15 gm | 


well on dis 
missal 


Intussusception None; 


60 cm. ileum resected; end-to-end | 
anastomosis 


8 year history of intermittent intus- 
susception; palpable mass 


4 
| 


|Adenomatous polyp Letter 5-21-25; no 
5X3X2.5 cm. | 

11 year history of obstructive attacks; | 15 cm ileum resected; end- to- o-end | 13 3 adenomyomata; large: 
examination negative | anastomosis & 2.5X2X2 cm. | 


_further trouble 
f 7-15-25, no 
" fenton troubie 





| Entire py loric cap sed; closed ‘as| Ulcerating hemangioma 
gastroduodenostomy | A-5X4XI. 5 cm 


Letter 12 17-2 


7 year history of repeated se ir 
further trouble 


tro-intestinal hemorrhages 


vere gas- 





ita * 


eZ: 





|8 months’ history of intermittent i in- 
tus sception; much loss of weight 


30 cm. of ileum resected; end- to- end| Polyp, 


anastomosis 


3-5X3.5X3 cm. 


Nose; well on dis 


| 
| 
missal 


Re -examination 
7-21-31; condi 
tion excellent 


Tumor excised; duodenum 
structed 


18 months’ history of pernicious ane 
mia and ulcer-like dyspepsia 


recon Simple multiloc wer cys- 
| tadenoma, 2 cm. in di- 
ameter | 
30 cm. of small intestine “resected; Pure fibroma, 1Ox8x8 | Letter 2; no 
end-to-end anastomosis } cm. further trouble 

ees dee |e sisi cllsasmsieanacctite acuigilinie 
6- 8-16) 56 | 1 year history of pelvic malignancy E xploration; tumor excised from | Small hyalinized fibroma| None; 
| F small intestine | missa 


2 2 months’ history of palpable m mov: wable 
abdominal tumor 


2-17-3 


Bho tg 


well on dis- 
! 


36 | 4 year history of “chronic cholecys stitis 


well on dis- 
F | with cholelithiasi 


missal 


( “holecystectomy; excision of tumor ( “alcareous fibroma | None; 
of ileum | 


2-20-18} Posterior gastro-enterostomy; jeju- 
num opened; tumors excised 


Rb at KO AR 


7 polyps; largest 3 cm. in| 


20 | 7 year history co duodenal ulcer 
. diameter | 


2 intussusceptions 
and colectomy 
since; we a 


6-17-20) 48 


i 
° 


11-16-21! 


+ 


3 mm. in 


| 13 year history of duodenal ulcer Posterior gastro- -ente rostomy; 


exci-| Fibromyoma, Letter 2-13-29; no 
| sion tumor of jejunum | 
— 


diameter further trouble 
} Re- xamination in 
1920; gastro- 
Je junal ulcer 
Died 5-24-20; 
cause ouhuen n 


40 year history oi duodenal sonahibe 


7 Posterior gi istro-enterostomy ; 
M with recent obstruction 


Myoma, 5x4x3 mm. 
sion tumor of jejunum 


2 year history of gastric ulcer and Cautery « excision af ulcer; posterior Polyp (specimen used in 
syphilis; blood and spinal fluid) gastro-enterostomy; tumor of je-| sections) 

strongly positive junum e3 | 

18 months? history of carcinoma of 
body of uterus; uterus enlarged 


Total abdominal hysterectomy; ex-} Osteochondromat: ag Mone; well on dis- 
cision of tumors of smallintestine | largest 2.5 cm.in | missal 
| diameter } 


3 year history of gastrojejunal ulcer Stoms uc ch and duoden “num partis ally re- Adenoma, 6 mm. in di- 
following gastro-enterostomy sected; posterior Pélya ameter in duodenum 

1 year history of pelvic infli ammatory Subtot: al abdominal hyste sectomy; F Fibromyoma, 3 mm. in| Re-examination 
disease; mass in pelvis excised tumor small intestine | diameter 10-29-20; sacro- 

| c strain (?) 


Letter 10-19-31; no 
further trouble 








Long, intermittent nt history of attacks Cholecystectomy ‘and appendectomy; Myoma + mm. in di- | 7 subsequent ad 

of right abdominal pain tumor of duodenum excised ameter missions; anxiety, 
nervousness, and 
so forth 


| 
| 
| | 


2 year “history of bleeding ‘dacde nall| Cautery excision of ulcer; poste rior Pedunculated ‘fibroma 2| None; welll ¢ on da 
ulcer | gastro-enterostomy; excision of tu-| mm. in diameter missal 
al mor of jejunum 








6 year “history vy indigestion and ex epi-| Multiple duode nd il “ulcers exc ined: Adenoma of Brunner’s| ne; well on dis- 
gastric pain | py loroplasty glands missal 
| 


6 year history of perforating and bleed-| Excision of ulcer and ¢ cap > of duode Letter 1-22-30; re- 
ing duodenal ulcer | num; gastroduodenostomy current ulcer pain 


Myoma 16 mm. i » di-| 
ameter 


|10- 7-29) 


5-22-31 4 story of carcinoma of aecend- Heocolostomy, remov. alot 53cm. -m. ileum| Multiple polyps i in ile um 
| ing colon | | 


Two- stage colecto- 
my since; well 
5-12-32 


| 
| 
oe 


18 months’ history of partial ‘post- 
_operative intestinal obstruction 


Myoma } 7 mm. in » dam Letter 6-27-32; no 


| 
| eter in duodenum further trouble 


3 year history of perforating duodenal! E E xcised half of cap of deoden num; 
ulcer; positive Wassermann ! gastroduodenostomy 


| Gastroduodenostomy; gastro 
enterostomy take n down 





| Myous 4 mm. in diam None; well on dis- 
eter in wall of duode-| missal 
num 
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Fig. 3. Pedunculated lipoma of the small bowel (actual 
size). (Case reported by Wellbrock.) 


LIPOMA 


Only 2 lipomata were found in the present 
series. Reports of others tend to show that pos- 
sibly they are of more common occurrence than 
this denotes. Morphologically, both were soft, 
yellow, intraluminal tumors. One was a small, 
sessile lipoma of the ileum, whereas the other 
(Fig. 3) was a pedunculated tumor 3.5 by 2.5 by 
2.5 centimeters, in various diameters. — His- 
tologically, they resembled any normal fatty tis- 
sue. The pedunculated lipoma had caused intus- 
susception. Cone 

RARER TYPES 

Two hemangiomata occurred in our series. 
Both were sessile and intraluminal, and both 
were situated in the duodenum. One was 4.5 
centimeters, while the other was 5 centimeters in 
largest diameter. Histologically, they were com- 
posed of loose connective tissue stroma embody- 
ing blood spaces and channels of varying size. 
One had ulcerated and given rise to severe gastro- 
intestinal haemorrhage, whereas the other almost 
occluded the duodenum, giving rise to symptoms 
of obstruction. 

Only 1 cyst was found which could be con- 
sidered neoplastic. This was a simple, submucous, 
multilocular cystadenoma 2 centimeters in di- 
ameter occurring in the duodenum. Its living 
membrane was composed of cuboidal epithelial 
cells. 

In 1 case there were three intramural adeno- 
myomata of the distal part of the ileum, ranging 
in diameter from 1.5 to 2.5 centimeters. They 
were so grouped together that they caused partial 
obstruction. Their structure was typical. 

Broders contends that fibrous tissue, wherever 
it exists in the body, may be the seat of origin of 
cartilaginous or bony tumors. If this is true the 
subserous osteochondromata in Case 15 (Fig. 4) 


were primary tumors of the small bowel, althou; 
no similar case reported in the literature has co: 
to our attention. 

SYMPTOMS 

In 18 cases certain symptoms were pres: 
referable to the tumors found at operation. 
the remaining 17 cases, the tumors were fou 
incidentally in the course of intra-abdomi; 
operations. The following observations a 
therefore, limited to the former group of cases. 

The chief complaint in all but 1 case was | 
erable to the abdomen. In 8 cases it was 
dominal pain; in 3 each, “stomach trouble” ; 
hematemesis; in 2, palpable tumor; and in 1 « 
melena. The chief concern of the patient in C 
7, who was found to have both pernicious an! 
and a cystadenoma was anemia. 

In duration the symptoms varied from 
months to 35 years, averaging 8 years, whe: 
for the series of carcinoma it averaged 14 mont 

It was surprising to find that symptoms 
essentially those of the existing complicati 
Obstruction in one form or another occurred in 
per cent of the cases in which there were syr 
toms. In two-thirds of the cases with obstruct 
symptoms were caused by intussusception, wher: 
in the remainder they were due to encroachm« 
of the growth on the lumen. Half of the tum: 
which caused intussusception were found in | 
jejunum and half in the ileum. The obstructi 
from intussusception was usually acute, comple 
and intermittent, although obviously, in 
chronic form it was only partial. The sympto: 


‘ 


n 


in all cases of intussusception were striking!y 


similar. Most patients had had good health un 
the dramatic onset of a terrific, stabbing, cran 
like pain, usually described as being in the ‘| 
of the stomach,” and not infrequently doubli 
the patient up. In some cases a cathartic i) 
tiated the attack. Practically all patients « 
scribed a knot or lump having formed in | 
abdomen. Nausea, extreme vomiting, distenti: 
gurgling, obstipation, and fever followed. Re! 
was finally obtained by massage of the lun 
passage of gas or feces, application of heat, or : 
ministration of opiates. 

The obstruction due to encroachment on | 
lumen by the tumor was always incomplete, « 
usually both progressive and chronic. Sympt« 
lacked the sharply defined, intermittent chai 
teristics of intussusception. The symptoms w 
of longer duration and the onset was insidio 
The patients had not had good health prior to 
first attack of obstruction. Constipation had | 
since set in, and indigestion, often of the u! 
type, especially in the presence of duode 
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irs, had made its appearance, but, sooner or 
, abdominal cramps and obstipation, with 
ithout vomiting, developed. 
oss hemorrhage occurred in 4 of the 18 cases; 
umor in each instance was in the duodenum. 
as gastric in 1 case, intestinal in 1, and both 
ric and intestinal in 2 cases. The symptoms 
typical of descriptions in textbooks in each 


is interesting that 2 patients complained of 

ing except the palpable tumor within the 
men. Both of these tumors were large, extra- 
nal growths, yet they were just beginning to 
oach on the lumen of the bowel. 


GENERAL EXAMINATION 


, 2 cases during attacks of obstruction caused 
by factors other than intussusception, physical 
examination revealed abdominal distention and 
rigidity, and in 1 case each, visible peristalsis and 
borborygmus. A sausage-shaped mass was noted 
in 4 of the 6 cases of intussusception. Between, or 
just following attacks of obstruction, residual 
tenderness was elicited in 5 cases, and evidence 
of recent loss of weight was visible in 4. The weak- 
ness and anemia were noticeable in 2 of the 4 
cases of hemorrhage. The tumor was definitely 
palpable in three instances. 


DIAGNOSIS 


Roentgenological examination offers the only 
means of positive pre-operative diagnosis of benign 
tumors of the small intestine, and despite the fact 


that Waters, in 1930, was able to find in the 
literature only 3 instances in which roentgenologi- 
cal diagnosis had been made of such a condition, 
in the present series the roentgenologist reported 
benign tumors of the duodenum in 5 cases, and of 
the ileum in 1 case. 

The extensive reviews on intussusception of 
Eliot and Corscaden, Watts, Willis, and others 
(12, 15, 16) demonstrate that the greatest single 
cause of intussusception of adults is a benign 
tumor in the small bowel. In the present series, 
intussusception occurred in 17 per cent of the 
total series and in 33 per cent of the cases in which 
there were symptoms, whereas in Rankin and 
Mayo’s series of 55 cases of carcinoma of the 
smal! bowel, it occurred only twice (3.6 per cent). 
It is, therefore, safe to assume the presence of a 
benign tumor, if intussusception is found affect- 
ing an adult. 

In the ro cases of duodenal tumor, a diagnosis 
of duodenal ulcer was made in 4, and an asso- 
ciated ulcer was found in 2 of them. However, 
the symptoms that led to a diagnosis of ulcer were 
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Fig. 4. Case 15. Section from the osteochondroma of 
the small intestine, demonstrating both bone and cartilage 
in the same microscopic field (X 15). 


probably caused by tumor in the 2 others. In 1 
case a tentative diagnosis of chronic appendicitis 
was made, and in another, a diagnosis of Meckel’s 
diverticulum. It is instructive to note that the 
tumor in Case 8 was thought to be a pedunculated 
fibromyoma of the uterus. 

Four patients had undergone irrelevant intra- 
abdominal operations before admission, without 
relief of symptoms. These operations consisted 
of appendectomy in 2 cases, cholecystectomy in 1, 
and myomectomy in 1. 

TREATMENT 

Extraluminal tumors, unless of such size that 
their removal endangered the blood supply to the 
intestine, were either shelled out or dissected, 
usually without cutting the mucous membrane. 
This was done in 6 cases. Small intraluminal 
tumors were removed by an elliptical incision of 
the intestinal wall, the tumor being included in 
the ellipse. This applied also to pedunculated 
intraluminal tumors in which the attachment of 
the pedicle was definitely determined by palpa- 
tion or by noting umbilication. If the attachment 
could not be determined, or if the base of the 
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pedicle was large, an incision was made opposite 
the tumor, the pedicle was clamped and ligated, 
or sutured, and the tumor was excised. Larger 
intramural tumors were removed by making a 
straight incision and enucleating the growths. In 
a majority of cases, incisions were closed trans- 
versely to increase the size of the lumen. One of 
these methods of excision was employed in 19 
cases. In ro cases very large tumors involving 
the wall of the intestine, thickened bowel that had 
undergone repeated invagination or bowel that 
had become gangrenous from intussusception, 
was resected with the tumor, and subsequent 
anastomosis was resorted to. 

The entire series of 35 patients underwent 
operation without a death, and all were dismissed 
in satisfactory condition. Follow-up data were 
received in 14 of the 18 cases in which there were 
symptoms. The interval after operation varied 
from 3% months to 18 years. Eight patients re- 
ported perfect results, 5 had minor irrelevant 
complaints, whereas one reported pain charac- 
teristic of ulcer, nausea, and one attack of incon- 
siderable hematemesis. This last patient was 


one of the two who had both an ulcer and a tumor 
of the duodenum. She was advised concerning 
diet for ulcer and we have received no further 
complaints. 


SUMMARY 


Thirty-five cases’ of true, primary, benign 
tumor of the small intestine are reviewed. Eleven 
have previously been reported, the remainder are 
briefly summarized, thus adding 24 cases to the 
literature on the subject. That these tumors are 
exceedingly rare is demonstrated by the fact that 
this series represents the total number of such 
tumors surgically removed at The Mayo Clinic 
and to date this is the largest series of its kind 
reported in the literature. Benign tumors were 
found to be twice as rare as primary carcinomata 
of the small bowel and afflicted younger patients. 
Almost 50 per cent of the patients were between 
30 and 40 years of age. Adenomata and myomata 
were equally common in occurrence and together 
they comprised approximately two-thirds of the 
total number of tumors. Half of the remainder 
were fibromata. The very rare types included 
lipoma, hemangioma, cystadenoma, adenomyoma, 
and osteochondroma. The last, as far as we 
know, is the first tumor of this type to be re- 
ported as having been found in the small in- 
testine. Symptoms accompanying some of the 
tumors of the duodenum were like those found in 
cases of ulcer; in other cases, the history was of 
hemorrhage. Symptoms of tumors in the jejunum 
and ileum were essentially those of obstruction. 
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Positive pre-operative diagnosis was made 
possible by roentgenological examination j) 4 
cases. Presumptive diagnosis can best be nade 
on the basis of the following: evidence chi rac- 
teristic of intussusception in an adult, progre--ive 
obstruction of the small bowel, gastro-intes: inal 
hemorrhage, palpation of a freely movable ab- 
dominal tumor, or any combination of thes« 

The treatment is distinctly surgical. Not any 
of the 35 patients who were operated on . ied, 
although the lumen of the intestine was open. | in 
19g cases and resection of the bowel, with 
tomosis, was employed in ro other cases. Fi 
up investigation demonstrated the obvious 
manence of surgical cure. 
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\JURIES to the median nerve in fractures of 
the lower end of the radius are generally re- 
garded as of infrequent occurrence. In spite 

of the great frequency of fractures at this site, it is 
surprising how seldom involvement of the nerve 
is mentioned as a possible complication. Several 
of the leading textbooks on fractures, on ortho- 
pedic surgery, and on the peripheral nervous sys- 
tem, have been consulted but no specific mention 
of this complication has been found, except that 
it is referred to as an unusual injury with but little 
space devoted to a description of the mechanism 
of production. Jeanbrau states that nerve lesions, 
particularly those of the median, are rare in iso- 
lated cases of the fracture of Pouteau, and Wilson 
in his textbook mentions such involvement as a 
possibility. 

We have no means of estimating the frequency 
of this complication in fractures of the lower end 
of the radius and we find no mention of it in the 
reported statistics of large series. Lewis and 
Miller, in 1922, surveyed, mainly from the litera- 
ture, 239 cases of peripheral nerve injury asso- 
ciated with fractures. In this series 5 occurred in 
fractures of the lower third of the bones of the 
forearm. Of these 5, 3 involved the ulnar nerve, 
1 in fracture of the lower third of the ulna and 2 in 
fractures of both bones. The 2 remaining in- 
volved the median nerve in fracture of the lower 
third of the radius. 

As a contrast, with regard to ulnar nerve 
injuries in Colles’ fracture, we have the statement 
of Cotton that they are not infrequent. He states 
that he has twice seen a total tearing of the ulnar 
nerve when the fracture was accompanied by 
luxation of the head of the ulna, but more com- 
monly with secondary neuritis mainly of sensory 
type resulting from constant irritation of the 


nerve by the constantly slipping head. The latter, 
he says, in minor degree is not rare, and adds that 
he has seen a number of cases in which this was 
the major factor. 

We should like to record here that it is our 
opinion that injury to the median nerve in frac- 
tures of the lower end of the radius is more fre- 
quent than heretofore supposed, especially a 
variety of injury due to treatment of such frac- 
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Fig. 1. Sagittal section to illustrate relation of median 
nerve in the region of the wrist. Note the close relationship 
which the transverse carpal ligament and the prominent 
lower anterior border of the radius bear to the median 
nerve. 


From the Divisions of Orthopedic Surgery and Applied Anatomy, University of California Medical School, San Francisco. Read before the Pacific 
Coast Surgical Association at meetings in San Francisco and Del Monte, February 22 to 25, 1933. 
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Fig. 2. Fig. 3. 

Fig. 2. Case 3. January 26, 1931. Illustrating pro- 
nounced atrophy of bones of hand and wrist. 

Fig. 3. Case 3. January 26, 1931. Lateral view both 
wrists showing malunion with marked posterior tilting of 
articular surface of the radius on the right. 


Fig. 6. Effects of injection of sheath of median nerve in 
palmar flexion and in extension. On the right, arrest of col- 
ored solution at proximal border of transverse carpal liga- 
ment. On the left, passage of solution into palm of hand. 


Fig. 4. 
Fig. 4. Case 3. May 19, 1931. Position of acute p 
flexion found necessary to maintain degree of corr 
secured by osteotomy. 
Fig. 5. Case 3. June 1, 
osteotomy. 


Fig. 5 


1931. Final position 


Fig. 7, left. Roentgenogram after injection of the she: 
the median nerve with lipiodol with the wrist held in 
palmar flexion. The solution is arrested at the level « 
transverse carpal ligament. 

Fig. 8. Roentgenogram after injection of the shea 
the median nerve with lipiodol with the wrist held in « 
sion. In this position the solution flowed freely int 
palm of the hand. Dispersion of the solution into th 
rounding tissues was due to rupture of the sheath « 
nerve during the injection. 
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Fig. 9. 


Fig. 9. Case 5. July 27, 1931. Roentgenograms show 
ing the posterior displacement of lower fragment of radius 
before reduction was attempted. (Courtesy of Dr. F. G. 
Linde.) 


tures in acute palmar flexion. Our impression is 
that, as the fracture proper enlists the attention 
of both surgeon and patient and any disability 
which follows is ascribed to that cause, a lesion to 
the nerve must frequently be overlooked. More- 


over, we know that in these fractures the injury to 
the median nerve is often incomplete and tran- 
sient and may therefore never be recognized. Yet, 
in our experience, there have been a number of 
cases of sufficient severity to cause marked 
changes in sensation and motor power of the 


hand. In these more complete lesions the func- 
tional disturbance due to nerve injury has been 
far more important than that which resulted from 
the fracture. In certain instances neurolysis has 
been required in order to prevent a permanent 
crippling condition of the thumb, index, and 
middle fingers. 

It is the object of this paper, therefore, to 
emphasize that in all fractures of the lower end 
of the radius a thorough examination should be 
carried out to determine whether there is involve- 
ment of the median nerve as a primary injury. 
Further we wish to lay special emphasis on a 
variety of median nerve injury which we believe 
to be brought about specifically by the treatment 
of Colles’ fractures in palmar flexion, even when 
good reduction of the fracture has been obtained 
—a variety of nerve injury which we believe so 
lar to be unrecognized. We shall also show that 
injuries to the median nerve, caused by palmar 
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Fig. 11. 
Fig. 10. Case 5. July 28, 1931. Failure of reduction by 
manipulation. 
Fig. 11. Case 5. August 12, 1931. Showing postopera- 
tive reduction. Lateral view was unfortunately lost. 


flexion, are due to direct pressure on the nerve 
between the proximal margin of the transverse 
carpal ligament and the distal anterior border of 
the radius. This fact we have determined by 
anatomical dissections and injections of the sheath 
of the median nerve. It is interesting to note that 
Fairbanks, in discussing a recent paper of Platt’s 
on Colles’ fracture, mentions the trophic hand 
which occasionally follows such fractures but ex- 
presses his ignorance of its pathogenesis. The 
writers or their colleagues have, during the past 
two years, met with more than a half dozen cases 
of fracture of the lower end of the radius asso- 
ciated with involvement of the median nerve. In 
the majority of these, the injury to the nerve 
could be directly ascribed to fixation of the frac- 
ture in palmar flexion. 
LITERATURE 

It would seem pertinent, at this point, to survey 
some of the more important articles on this sub- 
ject. Though we have not been able to analyze 
all of the extensive literature written on these 
fractures yet we have reviewed available articles 
dating back to 1835. 

The earliest recorded case we have been able to 
find is that of Gensoul’s, 1835, in which primary 
injury to the nerve occurred. Paget, in his treatise 
on Surgical Pathology, 1854, quotes an interesting 
case of Hilton’s in which the median nerve was 
secondarily involved consequent on a fracture of 
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Fig. 12. 

Fig. 12. Case 6. May 22, 1932. Showing deformity of 
lower end of radius prior to reduction. 
Fig. 13. Case 6. May 23, 1932. Roentgenogram 
the lower end of the radius which had healed with 
an excessive quantity of new bone. Such isolated 
case reports which are found mostly in French 
publications were collected” by Blecher, in 1908. 
He found 9 cases and added 1 of his own. Two 
years later, Kirchheim wrote on this subject, as a 
thesis for the Friederich-Wilhelm University, 
Berlin, commenting upon the work of Blecher and 
adding 4 further cases, mostly from the literature. 


Since the papers of Blecher and Kirchheim we 
find very occasional reference to the fact that this 
nerve may be injured in such fractures. 

Dickson illustrates a case with marked trophic 
disturbances and causalgia due to compression of 
the median and ulnar nerves in a Colles’ fracture. 


Fig. 15, left. Case 8. February 5, 1933. Position of frag- 
ment before reduction. (Courtesy of Dr. F. J. Sullivan.) 

Fig. 16. Case 8. February 6, 1933. Acute palmar flexion 
used for immobilization after reduction. 


Fig. 


13. Fig. 14. 


showing failure of reduction by the first manipulat »n. 
Fig. 14. Case 6. May 25, 1932. Good reduction ad 
position of acute palmar flexion used for fixation. 


Neurolysis was performed a year after injury w th 
disappearance of all pain and trophic sympto: is. 
This is the only case we have found in which b: th 
nerves were involved. 

Other cases from the literature will be cin- 
mented upon under the appropriate heading. 

In the literature we have found no reference to 
injuries of the median nerve thought to be due to 
treatment, and it should be remembered that it 
is only during the last decade that the position of 
palmar flexion and ulnar deviation (the so-called 
Cotton-Loder position) has become generally 
popular with the profession. 


CLASSIFICATION OF INJURIES TO THE MEDIAN 
NERVE IN FRACTURES OF THE LOWER END OF 
THE RADIUS 


The special injuries of the median nerve which 
form the subject of this contribution may be 
divided somewhat arbitrarily into four clinical 
groups: (1) primary injuries, (2) secondary in- 
juries, (3) late or delayed involvement, (4) in- 
juries associated with treatment in palmar flexi \n. 

The majority of these injuries are incomp te 
and may be classed as cases of traumatic neurit 

Before proceeding to a consideration of t! se 
clinical types and the illustrative cases, a | ‘ef 
outline of the anatomy in the region of the w ist 
will be useful. 


ANATOMY OF MEDIAN NERVE AT WRIST 


The anatomical considerations of the me an 
nerve at the wrist joint are of particular im) »r- 
tance in explaining the special features and ty es 
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of involvement which are met with when this 
nerve is injured in Colles’ fracture. The median 
nerve is accompanied in its passage from the 
forearm to the palm of the hand by the arteria 
nediana. This vessel on occasion is of sub- 
stantial size and sometimes may assume such 
proportions as to replace the radial or ulnar 
artery; it anastomoses with recurrent branches of 
the superficial volar arch. The nerve is not di- 
rectly related to the volar surface of the radius 
but is separated from it by the fleshy mass of the 
pronator quadratus muscle and by the tendon of 
the flexor pollicis longus muscle (Fig. 1). The 
pronator quadratus muscle serves to protect the 
nerve from fragments of this bone. Superficial 
to the nerve in the proximal part of its course is 
the flexor digitorum sublimis and the nerve is 
closely adherent to the deep surface of this muscle. 
At the wrist joint the nerve suddenly alters its 
course, becoming more superficial and lying on 
the ulnar side of the tendon of the flexor carpi 
radialis, behind or on the radial side of palmaris 
longus. Just before passing inio the hand, deep 
to the transverse carpal ligament, it often assumes 
such a superficial position as to be readily pal- 
pable. So superficial may it be at this point that 
it may be divided by an apparently trivial cut 
through the skin of wrist without severance of the 
attendant tendons. At this point the nerve gives 
off its palmar cutaneous branch which supplies the 
proximal part of the palm of the hand with sensa- 
tion. Passing deep to the transverse carpal liga- 
ment and overlapped by the lateral part of the 
synovial flexor sheath, it enters the palm and 
divides into medial and lateral divisions. Through 
the medium of these two divisions the nerve sup- 
plies the muscles of the thenar eminence, two or 
more lumbricals, and the lateral 3'% fingers with 
sensation on their palmar aspect and on the more 
distal part of their dorsal aspect. This area of 
sensory supply is subject to considerable indi- 
vidual variation, for the median nerve anastomo- 
ses to a variable extent with the ulnar and some- 
times radial nerves, connections which may explain 
the variability in both motor and sensory findings. 

It is of the greatest importance to remember 
that the median nerve carries with it most of the 
sympathetic nerve supply of the hand, an ana- 
tomical fact associated with frequency of 
trophic disturbances found when this nerve is 
injured, 


I. PRIMARY INJURIES TO THE MEDIAN NERVE IN 
FRACTURES OF THE LOWER END OF THE RADIUS 


Primary injuries of the median nerve are those 
which occur at the moment of fracture and would 


MEDIAN NERVE Sit 
seem to be rare. The nerve is protected by the 
fleshy mass of the pronator quadratus muscle and 
therefore its direct severance by sharp ends of 
bone is unlikely. The only cases we have been 
able to find in which the median nerve was directly 
involved by the bone were those reported by 
Gensoul and Billroth. Gensoul’s patient was one 
with fracture of both bones of the forearm; death 
occurred from tetanus, and at autopsy the median 
nerve was found strangulated between the ends of 
the radius. In Billroth’s case of an open com- 
minuted fracture of the lower end of the radius, 
the nerve was found to be partially severed. We 
find no recorded case in which complete severance 
of the nerve has occurred. 

In the majority of instances of primary injury 
reported, the nerve has been damaged indirectly 
from the pressure of a markedly displaced frag- 
ment or shaft, often combined with hyperexten- 
sion of the hand as a result of the fall, so that the 
nerve is drawn taut over the projecting fragment 
(Kirchheim). Owing to the very superficial posi- 
tion which the nerve occupies at the wrist before 
passing down to the transverse carpal ligament, 
it may suffer a mild contusion with transient in- 
volvement of trifling character. Should the frac- 
ture be complicated by a laceration of the wrist 
the nerve might easily be divided. 

It would seem difficult in many instances to 
separate primary from secondary injuries of the 
nerve, as such lesions may easily escape notice at 
the time of fracture and only be detected several 
weeks later, for it is the bony trauma which domi- 
nates the picture. This is particularly the case in 
partial injuries to the median or ulnar nerve, as 
there is no obvious incapacity. Contrast the 
readily recognized wrist drop when the radial 
nerve is involved. 

We have met with no case which falls in this 
group. 


2. SECONDARY INJURIES TO THE MEDIAN NERVE 
IN FRACTURES OF THE LOWER END OF THE 
RADIUS 


The majority of reported cases of injury to the 
median nerve in fractures of the lower end of the 
radius are of the secondary type. We have indi- 
cated above, however, that it is difficult to assign 
a nerve injury to its appropriate chronological 
group. It is said that they may be distinguished 
by the clinical differences which they exhibit; 
primary injuries by the abruptness of onset and 
completeness of nerve block, secondary by the 
slowness of onset and by the initial incomplete 
nature of the lesion. But these distinctions are 
seldom clear and each individual case requires the 
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closest clinical scrutiny. It is possible that an 
injury initially primary may pass into the sec- 
ondary class. Secondary injuries to the nerve, in 
the majority of circumstances, however, are due 
to the continued pressure of an unreduced or in- 
completely reduced bony fragment, or to exces- 
sive callus formation, or to both. The effect is to 
produce a bridge across which the median nerve is 
tightly strung. The combined tension and fric- 
tion set up by the movements at the wrist joint 
inflict repeated traumata on the nerve and result 
in the onset of a neuritis. This is a well known 
cause of nerve injury elsewhere, as has been 
abundantly demonstrated. 

Hilton’s case, quoted by Paget, is the first re- 
ported case of secondary neuritis of the median 
nerve following fracture of the lower end of the 
radius and is so typical of the above mechanism 
as to merit re-quoting: 

\ man was at Guy’s Hospital who, in consequence of a 
fracture of the lower end of the radius, repaired by an ex- 
cessive quantity of new bone, suffered compression of the 
median nerve. He had ulceration of the thumb and fore 
and middle fingers, which resisted various treatment, and 
was cured only by so binding the wrist that, the parts on 
the palmar aspect being relaxed, the pressure on the nerve 
was removed. So long as this was done, the ulcers became 
and remained well; but as soon as the man was allowed to 
use his hand, the pressure on the nerves was renewed, and 
the ulceration of the parts supplied by them returned. 


On analysis of these cases, clinical phenomena 
occur on the average between 1 and 2 months 


after the fracture. Physiological nerve block en- 
sues and it may be complete or incomplete. There 
is a variable wasting of the thenar musculature 
but motion must be carefully analyzed because 
the functional loss of the paralyzed muscles may 
be obscured by the compensatory action of other 


muscles. There is usually anesthesia or pares- 
thesia over some part of the median nerve dis- 
tribution, almost constantly over the index finger, 
and trophic changes in the skin are not uncom- 
mon. 

We report below a fairly typical example of 
secondary neuritis following a fracture of the 
radius: 


Case 1. Mrs. M. F., aged 47 years (Dr. F. G. Linde), 
sustained a fracture of the right wrist on February 21, 1932. 
Roentgenograms disclosed a comminuted, impacted frac- 
ture of the lower extremity of the radius and fracture of the 
ulnar styloid. There was no involvement of the median 
nerve. As this patient had had a previous heart attack and 
the position of the fracture was fair, reduction was not ad 
vised. The fracture was immobilized by splints which were 
removed in 3 weeks and physiotherapy was instituted. 

Four weeks after injury the patient commenced to com 
plain of numbness in the thumb, index, and middle fingers 
As symptoms were increasing in severity, she was seen by 
Dr. Howard Fleming who performed a neurolysis, 2 months 
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after injury. At operation a definite thickening of the nx 

dian nerve and sheath, at or just above the level of tly 
wrist, was found. An injection into the sheath flowed down 
to the constricted point of the nerve. The sheath of the 
nerve was split and the wound closed. 

On the first day after operation, there was improvement 
in sensation. Progress was satisfactory but when last seen, 
6 months after injury, there was still considerable limita 
tion of motion in the fingers. Sensation was much im 
proved but numbness of the fingers remained. 


3. LATE OR DELAYED INVOLVEMENT OF THE M&- 
DIAN NERVE IN FRACTURES OF THE LOWER END 
OF THE RADIUS 


Late or delayed median nerve palsy may occur, 
as a rarity, in association with fracture of the 
lower extremity of the radius. This is illustrated 
in the following case. The features are essential|y 
similar to those of delayed ulnar palsy which 
occurs as a remote sequela of fracture of the latera| 
condyle of the humerus. 

CASE 2. Male, aged 35 years, laborer, seen during rout in 
treatment for syphilis. History given was that som: 


1 


years previously he had sustained a fracture of his |e/t 
wrist. For the past few months he had noticed numbn 
of the fingers which he was certain was of but recent origi: 
On examination there was little or no functional disabili: 
but evident deformity at the lower end of the radius 
Anesthesia or hypo-esthesia existed over the median ner\ 
distribution. There was obvious wasting of the thena: 
eminence and a slight trophic disturbance of the skin. The 
median nerve was not palpable at the wrist. Roentgeno 
grams revealed an old Colles’ fracture incompletely reduced 
with a prominence on the anterior aspect of the radius 
Patient disccntinued antisyphilitic treatment and, as often 
happens with this class of case, he was lost sight of. 


Lewis and Miller report a similar case of 
Phemister’s in which delayed involvement of the 
nerve occurred. The patient was a doctor who 
sustained a reversed Colles’ fracture of the right 
wrist which had been imperfectly reduced. There 
was anterior displacement of the lower fragment. 
Paresis of the median nerve occurred 18 years 
after the accident with atrophy of the thenar 
eminence and moderate hyperesthesia. Tl. 
changes in the nerve were quite definitely asso 
ciated with the displacement of the lower frag 
ment. 

De Rouville reports a third case of a male, aged 
53 years, who, following a fracture of the radius, 
developed a late paralysis of the median ner\« 
At operation a pseudo-neuroma, three times 1!i 
normal size of the nerve, was found. The e' 
result was not given. 


4. INJURIES ASSOCIATED WITH TREATMENT 
FRACTURES OF THE LOWER END OF RADIUS 
PALMAR FLEXION 

The possibility of severe damage to the median 
nerve by a fixed position of palmar flexion ws 
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brought rather forcibly to the attention of one of 
us during the treatment of a patient whose his- 
tory, Clinical findings, and treatment are as 
follows: 


CasE 3. Mrs. E. W., aged 45 years, sustained a Colles’ 
fracture and a fracture of the styloid process of the ulna on 
November 13, 1930. Early treatment consisted of reduc- 
tion of the fracture and immobilization for 7 weeks followed 
by physiotherapy to restore motion of the wrist and fingers. 
Two months after injury, January 26, 1931, she was re- 
ferred for consultation because progress was unsatisfactory. 

Examination disclosed a mal-united fracture with pos- 
terior tilting of the articular surface, obliteration of the 
anterior concavity of the lower radius, and a very marked 
restriction of motion in the wrist and fingers. Roentgeno- 
grams (Figs. 2, 3) January 26, 1931, showed faulty union 
with marked atrophy of the bones of the hand. 

The treatment advocated was to discard splints and con- 
tinue with heat and exercises. After an interval of 3 
months, on April 24, 1931, very little improvement was 
noted, and therefore correction of the deformity by osteot- 
omy was advised. 

On May 13, 1931, an osteotomy through the site of frac 
ture was performed. To correct the posterior tilting and 
maintain the articular surface of the lower end of the radius 
at right angles to the long axis of the shaft, a position of 
marked palmar flexion was necessary. In this position the 
hand was immobilized by anterior and posterior splints 
held by a single plaster-of-Paris bandage (Fig. 4). 

On the day of operation the patient complained of severe 
pain in the entire hand. The circulation and movement of 
the fingers, however, was good. The day following opera- 
tion she complained of numbness of the fingers, therefore 
the plaster was split on both sides and no constriction or 
pressure was noted on the anterior and posterior aspects of 
the wrist and hand. It was thought at this time that the 
numbness and lack of normal sensation was due to the posi- 
tion of palmar flexion, and anyone can determine for him- 
self that maintenance of this position is accompanied by 
considerable numbness in the fingers. Two days after 
operation the patient stated that the pain and numbness of 
the fingers was more marked and for the first time was 
localized to the thumb, index, and middle fingers. It was 
then that suspicion arose that the cause of the disturbance 
was due to pressure against the median nerve. Conse- 
quently the plaster splints were freed further and the posi- 
tion of palmar flexion decreased by padding of the palmar 
aspect of the hand and wrist. At this time we were able to 
carry out a more complete examination which disclosed 
loss of sensation over the palmar surface of the thumb, in 
dex, and middle fingers and loss of power in the small mus 
cles of the thumb. Inasmuch as there was no evidence of 
pressure of splints, as shown by the condition of the skin on 
the anterior surface of the hand and wrist, we realized that 
an injury to the median nerve had occurred in some other 
way. Our opinion was that this was directly connected with 
the position of marked palmar flexion. ‘Therefore this posi 
tion was gradually decreased until at the time of her dis 
charge from the hospital on June 1, 1931, 214 weeks after 
operation, anterior and posterior splints were worn with the 
wrist in about 15 degrees of palmar flexion. We had hoped 
to maintain correction of the deformity secured at opera 
tion, but we were not so fortunate as disclosed by the roent- 
genograms taken on June 1, 1931 (Fig. 5). 

On June 18, 1931, about 5'% weeks after the operation for 
correction of bony deformity, the patient was seen in con 
sultation with Dr. Howard Nafiziger. Up to this time there 
had been no improvement in the condition of the muscles 
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and sensation supplied by the median nerve. There was 
marked tenderness directly over the nerve, just above the 
level of the wrist. A diagnosis of a complete lesion of the 
median nerve was made and exploration advised. 

On June 23, 1931, an operation was performed by Dr. 
Naffziger. An incision on the anterior aspect of the wrist 
showed considerable fibrosis in the region of the median 
nerve. More careful dissection disclosed scar tissue involv- 
ing chiefly the sheath of the nerve, but also extending into 
its substance. An injection of salt solution distended the 
nerve sheath and showed that the major portion of the 
nerve fibers remained intact. The scar was therefore ex- 
cised from the surrounding tissues and sheath of the nerve, 
and the wound was closed with silk sutures to the deep 
structures and the skin. The convalescence from this 
operation was uneventful and the wound was healed in 10 
days. Physiotherapy was begun early with careful splint 
ing to maintain the relaxed position of the small muscles of 
the thumb. 

On August 12, 1931, 7 weeks after neurolysis, an im 
provement in the sensation of the hand was noted. On 
November 1, 1931, about 4 months after neurolysis, there 
was almost complete return in the function of the small 
muscles of the hand. There remained, however, marked 
disturbance in sensation. 

On September 9, 1932, about 14 months after operation, 
the examination showed almost complete restoration of 
sensation to touch and pain with only slight atrophy of the 
muscles of the thenar eminence. The patient did complain, 
however, of some hypervsthesia of the thumb and index 
finger and stated that it was difficult for her to pick up tine 
objects. 

This patient is therefore a striking illustration 
of a complete lesion of the median nerve produced 
by marked palmar flexion following osteotomy for 
correction of the deformity in a mal-united Colles’ 
fracture. This case led to dissections and finally 
to injections of the sheath of the median nerve to 
show its intimate relationship to surrounding 
structures. That this lesion was produced by 
pinching of the median nerve between the superior 
margin of the transverse carpal ligament and the 
anterior border of the lower radius was thus dem- 
onstrated in a convincing manner. 


ANATOMICAL MECHANISM) OF 
MEDIAN NERVE IN PALMAR 
WRIST 


INJURY lO THE 
FLEXION OF THE 


There are two special features in the anatomy 
of this region which render the median nerve par- 
ticularly vulnerable in the hypertlexed position, 
especially if the bone be fractured or displaced. 
First, owing to the sudden change in direction 
of the median nerve, immediately proximal to the 
wrist joint, from a deep to a more superticial 
position, it is relatively fixed and this lack of 
mobility prevents it from retiring from the oncom 
ing parts in acute flexion. Second, the proximal 
margin of the transverse carpal ligament is sharp 
and resistant and lies in close proximity to the 
prominent anterior border of the distal end of the 
radius. Acute flexion, even under normal con- 
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ditions, pinches the nerve between these two 
structures as anyone who cares todo so may prove 
for himself by holding the wrist in acute flexion 
for any length of time. The tension in this region 
from the swelling and oedema attendant on the 
fracture, must render this mechanism even more 
effective. Injections of the sheath of the median 
nerve with solutions of Berlin blue and lipiodol 
were made with the hand held in various positions. 
It was found that if the hand were held in acute 
flexion, with some degree of ulnar deviation, the 
solutions were invariably arrested at a point oppo- 
site the proximal border of the transverse carpal 
ligament, whereas, under the same pressure, if 
the hand were held in moderate flexion or exten- 
sion, the injections flowed easily into the palm of 
the hand and in some instances even along the 
terminal branches of the nerve. These experi- 
ments were carried out a number of times, always 
with a similar result (Figs. 6, 7, and 8). 


FURTHER 
TO THE 


CLINICAL OBSERVATIONS ON 
MEDIAN NERVE DUE TO 


INJURIES 
TREATMENT 
Believing at this time that similar cases to the 
one above cited were rare in fractures of the lower 
end of the radius, we were surprised to see a 
second patient with involvement of the median 
nerve evidently produced in the same manner. 


Case 4. S. W., female, had sustained a Colles’ fracture 
on April 24, 1931. The fracture was reduced at once and 
immobilized in plaster for 6 weeks. Three months after 
the injury a diagnosis of incomplete reduction of the frag- 
ments was made, and on July 20, 1931, osteotomy was per- 
formed with immobilization of the hand in acute palmar 
flexion. We first saw the patient about 6 weeks after opera- 
tion and she stated that following the latter there was a 
marked swelling of the hand with numbness of the index 
finger and thumb. The plaster cast was removed in 2 
weeks, but no X-ray plates were taken after operation. At 
this time the patient complained of a marked hyperes 
thesia and some loss of sensation in the thumb and index 
finger; also weakness of the muscles of the hand. She stated 
that sensation was improving gradually. Examination dis 
closed marked thickening of the tissues about the wrist 
with limitation of motion of the joint in all directions. The 
thumb, index, and middle fingers were of a mottled, reddish 
color and the sensory change was one of hyperesthesia, 
particularly over the thumb and index finger. Roentgeno- 
grams showed incomplete reduction. This patient lived in 
Colorado and had to return there at once for further care. 


We were of the opinion that this was a second 
case of Colles’ fracture with an incomplete lesion 
of the median nerve which was showing definite 
signs of recovery. 

We also learned at this time, through the cour- 
tesy of Dr. F. G. Linde, of a patient with an epi- 
physeal displacement of the lower end of the 
radius, a young lad who developed signs of in- 
complete disturbance of the median nerve follow- 
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ing operative reduction of the displacement with 
fixation in marked palmar flexion. He supplied 
us with the following notes: 

CAsE 5. S. R., a boy 15 years of age, sustained a fractur: 
of the distal end of the radius and styloid process of thi 
ulna. Roentgenograms showed a separation of the radia| 
epiphysis with marked backward displacement; also a frac 
ture of the styloid of the ulna in good position. Four at 
tempts at reduction by manipulation under local anzsthesi: 
successively on July 27, 28, August 6 and 8, 1931, failed 1 
reduce the displacement (Figs. 9 and 10). 

Operation, August 10, 1931: Through a dorsal incision 
reduction was accomplished with ease after a loose fray 
ment of bone had been removed. Immobilization in plaster 
was carried out with the wrist in a position of marked pa! 
mar flexion. Immediately following its application, it wa 
split to insure good circulation. 

The postoperative notes were as follows: August 1 
circulation good; only moderate discomfort. August 1 
fairly comfortable night with occasional numbness in t! 
fingers, but this is not constant. August 12 (2 days aftc) 
operation), roentgenograms show excellent position (T*i; 
11). Patient is having some intermittent pain described 
“deep bone pain,” with motion of the first, second, ani 
third digits. At this time these symptoms were attributed 
to injury of the median nerve which had resulted fro: 
trauma incurred incident to the frequent manipulation 
August 1s, sensation improving in the fingers. August 2 
wound healed; sutures removed. The patient states that | 
is beginning to feel a tingling pain in the index and midd|: 
fingers. August 31, 3 months after operation, roentgen 
grams show good reduction with abundant callus forma 
tion. New splints applied and the patient discharged fro: 
the hospital. At this time the sensation was improving i 
the fingers and thumb. There never had been any definit 
motor paralysis. No further notes were obtainable as t! 
patient did not return. 

INJURIES TO THE MEDIAN NERVE 
FRACTURE WAS REDUCED BY 
AND IMMOBILIZED 
ULNAR DEVIATION 


WHEN TI! 
MANIPULATION 
IN PALMAR FLEXION AN) 


Realizing that the position of immobilization 
was the all important factor in production o! 
injury to the median nerve, we began to suspect 
that certain cases with palmar flexion after re 
duction by manipulation would show involvement 
of the nerve. In a comparatively short time w: 


saw 3 additional cases of this type. All were 
incomplete lesions without any pronounced motor 
involvement, the principal changes being in the 
sensory supply of the median nerve. The chic! 
complaint in all was pain and numbness of the 
thumb, index, and middle fingers. In one of these 
patients there was a complaint of hyperasthesi: 
in the fingers 6 months after the fracture ha: 
occurred. 
CASE REPORTS 
Case 6. E. G., aged 44 years, was admitted to the | 

versity of California Outpatient Clinic, on May 22, 10 
Four days previously she had sustained a Colles’ fract: 
of the left forearm. At this time the examination « 
roentgenograms showed posterior deformity of the distal 
end of the radius (lig. 12). 


| 
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On May 22, 1932, manipulation under gas anesthesia 
with fixation in plaster-of-Paris splints was done. Roent- 
venograms showed failure of reduction (Fig. 13). Me- 
dian nerve was not involved following manipulation. 

On May 23, 1932, a second manipulation was carried out 
under gas anesthesia and the hand was immobilized in 
marked palmar flexion (I'ig. 14). When the patient awak- 
ened from the anesthetic she immediately complained of 
severe pain and numbness of the hand. In about 20 min- 
utes examination disclosed a decreased sensation in the 
fingers supplied by the median and ulnar nerves. There- 
fore, the cast was split along one side and no constriction 
of the arm was noted. By evening the hyperesthesia 
cleared over the ulnar nerve distribution, but continued 
over that of the median nerve. On June 4, 10 days after 
the second manipulation, the patient still complained of 
numbness over the median nerve supply to the fingers. 
lhe cast was removed and a new one applied with a de- 
creased degree of palmar flexion. On‘ June 11, the splints 
were removed and motion begun. The posterior plaster 
was used as a splint. On June 18, the splints were removed 
and physiotherapy started. On October 19, about 5 months 
after the injury the patient still complained of numbness 
on the volar surface of the tip of the ring finger and thumb. 
Otherwise the sensation had been restored to normal. 

Case 7. Mrs. H. B. T., aged 56 years, was first seen on 
February 18, 1932, about 6 months after she had sustained 
a Colles’ fracture of the right wrist. The fracture was re- 
duced and immobilized in plaster, but recurred, and a sec 
ond manipulation was done with immobilization in more 
acute palmar flexion. Following this there was considerable 
pain and swelling of the fingers. She complained of numb 
ness and severe pain in the thumb, index, and middle fin- 
gers. The immobilization was maintained for 4 wecks and 
was followed by diathermy and massage. 

At present, 6 months after injury, she complains of limi 
tation of motion of the wrist, weakness, and moderate 
hyperwesthesia of the fingers. She does not seek advice 
particularly about the hypersthesia but because of lack 
of rotary movements of the forearm. 

The clinical examination showed that the right wrist was 
somewhat larger than the left. There was moderate ten 
derness over the lower end of the radius and over the sty 
loid process of the ulna. Motion of the fingers and wrist 
was quite free, while supination of the forearm was about 
one-half limited. When testing for sensory involvement, we 
found hyperesthesia of moderate degree over the thumb, 
index, and middle fingers. The patient states that this 
hyperesthesia has been gradually improving. 

Casr 8. Mrs. I. J. (courtesy of Dr. F. J. Sullivan), was 
struck by an automobile on February 4, 1933, and sustained 
a Colles’ fracture of the right radius (Fig. 15). Physical 
examination before reduction revealed a deep hematoma, 
about 4 centimeters in diameter, on the flexor aspect of the 
forearm over the distal end of the radius. The fracture was 
reduced and held by a plaster cast (split laterally) in ex- 
treme palmar flexion and ulnar deviation (Fig. 16). The 
following morning, 16 hours after reduction, the patient 
complained of numbness and tingling in the thumb, index, 
and middle fingers. Examination revealed anesthesia of 
these fingers including the entire palmar surface of the mid 
dle finger. There was some limitation of motion in the 
thumb, notably on attempting opposition. Four days 
later the feeling of numbness had disappeared, the move- 
ment of the thumb had improved but there was still loss 
of the sensation of pain. At present, ro days after injury, 
there is still hypowsthesia over the fingers but motion of 
the thumb has slightly improved. 

CASE 9. We are indebted to Dr. H. H. Hitchcock for the 
following case. J. M., aged 15 years, on February 4, 1933, 
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while playing basketball fell on the extended hand and sus 
tained a fracture of the distal end of the left radius with 
complete dorsal dislocation of the distal epiphysis. He was 
given an anesthetic about an hour and a half later and the 
dislocated epiphysis and fracture were reduced. ‘The hand 
was put up in a position of acute palmar flexion to prevent 
slipping. X-ray films taken after manipulation showed an 
accurate reduction. Following fixation in this position a 
partial anesthesia developed in the thumb and first two 
fingers. On February 15, the position of acute palmar 
flexion was changed to one of slightly “cock-up.” 

On February 20, there is still a marked diminution of sen 
sation over the distribution of the median nerve. At the 
present time this is not accompanied by any pain and is 
apparently clearing up. 


It is evident from the number of cases of median 
nerve injury following fractures of the lower end 
of the radius which we have seen, over a com- 
paratively short space of time, that such injury is 
not so rare as previous work would indicate and 
that the matter warrants more than the passing 
reference which has been given it in the literature. 
It has been our observation that those individuals 
who exhibit a great deal of both initial and subse- 
quent pain following fracture of the lower end of 
the radius invariably make unsatisfactory progress 
and show a tardy return to full function, which 
latter they may even fail to attain. Many of these 
patients exhibit trophic changes in the hand. In 
the past we have attributed the stiffness, notably 
that of the thumb and index finger, to stiffness of 
the joints following immobilization. While this 
assumption may be true in part, we feel that in 
many cases the delay in functional return is 
directly due to implication of the median nerve, 
either from what we have classed as a secondary 
neuritis or from treatment. Minor injuries to this 
nerve must frequently be overlooked; neverthe 
less injuries to this nerve though minor, may play 
a considerable part in the production of the in- 
capacity which so frequently follows these frac- 
tures. When we remember how many of these 
patients show changes of a degree which can 
hardly have adequate explanation in the assump- 
tion of their being due to disuse, it is suggestive 
that the median nerve carries the major sym- 
pathetic nerve supply to the hand, to joints as 
well as to other structures. 

In the section on special anatomy we have in- 
dicated the intimate relationship which the me- 
dian nerve bears to the lower border of the radius 
and to the transverse carpal ligament. We have 
shown that the interval between the latter struc- 
tures is strikingly diminished by palmar flexion 
of the wrist. Excessive swelling or the presence 
of a hematoma, by further diminishing this in- 
terval, will render nerve injury by this mechanism 
even more effective (Case 8). In late cases, fixa- 
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tion of the nerve in scar tissue subsequent to the 
‘fracture, by reducing the normal mobility of the 
nerve prevents its retirement from the oncoming 
parts. 

We are of the opinion, therefore, that acute 
palmar flexion of the wrist should be used with 
great caution and in no case with marked swelling. 
In late cases when osteotomy is used for the cor- 
rection of deformity, we advise against the use of 
acute palmar flexion unless the surgeon employs 
frequent observations to detect signs of pressure 
on the median nerve and is prepared to relieve 
such pressure by immediate change of this posi- 
tion. 

We believe it important to emphasize here that 
the position of palmar flexion should be used only 
after complete reduction of the fracture has been 
secured. Yet, we have observed that this posi- 
tion is frequently employed in the hope that it 
will overcome and correct the displacement, an 
idea which grossly misinterprets the purpose for 
which this position was originally intended. 

The objection may be raised that involvement 
of the nerve had occurred in our cases prior to the 
use of palmar flexion as a means of fixation. After 
our first experience as recorded in Case 3, we have 
constantly borne in mind the possibility of this 
complication and have made it a point for special 
examination before further treatment was _ in- 
stituted. 

Considerations of the data discussed seem to 
emphasize the necessity of carrying out a thorough 
examination to determine the presence or ab- 
sence of a median nerve injury with a view to 
prognosis and treatment. If a position of marked 
palmar flexion is to be used for fixation then fre- 
quent examinations should be carried out to 
ascertain whether there are signs of injury to this 
nerve. Such injury may become the major com- 
plicating factor as we have learned to our cost. 

CONCLUSIONS 

1. Injuries to the median nerve in fractures of 
the lower end of the radius may be primary, 
secondary, or delayed. 

2. In the primary lesion the injury to the nerve 
is due to the initial trauma and is comparatively 
rare; in the secondary and delayed groups, to 
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pressure and friction of the nerve against pro 
jecting fragments in mal-united fractures. 

3. Weare of the opinion that there is a fourth 
even more frequent cause of injury to this nerve 
caused by acute palmar flexion of the wrist. 

4. We have found these injuries in operative 
reduction of old mal-united fractures and thos 
in which the displacement is reduced by manipu 
lation, in all associated with acute palmar flexion 

5. From anatomical dissections and injections 
of the sheath of the median nerve, we have shown 
that the injury is produced by pressure of the 
nerve between the transverse carpal ligament an! 
the anterior border of the lower end of the radius 

6. The majority of the cases we believe to |e 
incomplete and transient in character, but some 
are of sufficient severity to require a neurolysi 
We would judge that the severity of the lesion js 
in direct proportion to the degree of palmar flexion 

7. In all cases of fractures of the lower end oj 
the radius, the surgeon should determine thc 
presence or absence of median nerve involvemen| 
before reduction is attempted. If palmar flexion 
is chosen as a position for fixation frequent 
aminations of the sensory and motor supply oi 
the thumb and fingers should be made to avoid 
a possible injury to the median nerve which, 
in the severe cases, may lead to a degree of perma 
nent loss of function of the hand. 
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UPTURE of the symphysis pubis during 
| delivery, associated with clinical symp- 

toms, although rare, occurs more fre- 
quently than is generally believed. The lack of 
recognition of this lesion is a factor in its rarity. 
Seven cases that occurred on the Gynecological 
and Obstetrical Service of the Boston City Hos- 
pital and have been recently reported by the 
author, were subjected to various types of treat- 
ment as a means of correction. To this group are 
added g more cases of ruptured symphysis pubis 
occurring during delivery, the treatment of which 
has been carried out under a new method, which 
has proved more beneficial to the patient, and 
which has also required a shorter hospital conva- 
lescence. This method has also been utilized by 
the surgical services of the Boston City Hospital 
in the treatment of 8 cases involving fractured 
pelves and fractured rami, with equally efficient 
end-results. 

In this series there were 2 primipare and 14 
multipare. One primiparous rupture was due to 
a spontaneous delivery and the second followed 
forceps delivery. Of the multipara, 2 were in the 
second pregnancy, 6 in the third, 4 in the fourth, 
and 2 in their fifth pregnancy. One patient, who 
had had two previous high forceps deliveries be- 
cause of high blood pressure and bagging, had a 
cesarean section performed, due to the failure of 
the head to engage. This patient had been re- 
delivered and re-ruptured 1 inch more in her 
fourth delivery. At her last examination, follow- 
ing a 6 months’ miscarriage, she had a normal 
symphyseal union without separation or symp- 
toms. Ten of these cases occurred in normal de- 
liveries, 1 followed a breech, 2 were mid-forceps 
delivery, and 3 cases were due to falls on the side- 
walk prior to deliveries. Twelve of these cases 
occurred in 6,263 deliveries from January, 1931, 
to April, 1933, inclusive, on the Obstetrical Serv- 
ice of the Boston City Hospital. The ratio of 
occurrence was 1 in 521 deliveries of all types. 


ETIOLOGY 


Many hypotheses have been advocated as an 
explanation for the separation of the symphysis 
pubis. The etiological factors fall within six 
groups: (1) excess of a normal physiological proc- 
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ess; (2) trauma; (3) posture causing joint weak- 
ness or displacement; (4) subluxation of the bones 
due to ligamentous relaxation; (5) general lack of 
physical tone; (6) diseases, such as tuberculosis 
and hypertrophic arthritis. The increased blood 
and lymph supply accompanying pregnancy pro- 
duces definite changes in the ligaments of the 
symphysis pubis as well as in those of the sacro 
iliac synchondroses. Increased mobility of the 
pelvic girdle joints is also produced. Le Gallois 
in 1812, Knox in 1839, and Barlow in 1854 re 
ported these alterations of the symphysis pubis 
in parturient guinea pigs, seals, and cows, respec 
tively. Keller attributes the separation in spon 
taneous labor to marked intensity of uterine con 
tractions, plus marked rapidity of labor. Duncan, 
in 1867, portrayed the behavior of the pelvic 
joints in pregnancy and labor by establishing the 
mobility of the pelvis, since the sacrum normally 
rotates within small limits on a transverse diame- 
ter. This change of the sacrum is produced in 
both sexes. Cantin made a study of 500 cases of 
relaxation of the joints during pregnancy as dis- 
tinguished from rupture of the articulations dur- 
ing labor. He concluded that (1) relaxation of the 
pelvic articulation is associated with pregnancy, 
being most marked in the symphysis. Changes 
are less marked in the sacro-iliac synchondroses, 
but do exist. All but 2 per cent of the cases 
showed mobility. Sixteen per cent showed 1 
millimeter relaxation, while in all others the 
relaxation did not exceed 3 millimeters. (2) Abso 
lute rigidity of the joints existed in 2 per cent of 
the cases. (3) Relaxation occurred more frequently 
and to a greater degree in multipare than pri 
mipare. (4) There is norelation between the degree 
of relaxation and severity of symptoms which 
range from slight localized to referred generalized 
pain. (5) Pregnancy gradually increases the con- 
dition. Following delivery the condition returns 
to normal in a few weeks, but may persist for 
months or years and disable the patient to a 
greater or less degree. During the mechanism of 
labor the tilting of the sacrum or mobility of the 
pelvic articulations is of definite importance. 
The enlargement of the anteroposterior diameter 
at the pelvic brim by drawing the sacrum back- 
ward has been demonstrated by Walcher, for 
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whom this position is named. His measurements 
showed that the anteroposterior diameter at the 
brim was greatest with the legs hanging free and 
narrowest with the legs flexed upon the abdomen. 
The diameters of the inlet and outlet can be con- 
trolled and modified within a certain range, and 
muscular force for expulsion can be preserved, if 
the displacement of the sacrum is not allowed to 
develop real pelvic instability. 


ANATOMY 


The symphysis pubis results when the anterior 
wall of the osseous pelvis is completed by the 
articulation of the bodies of the two pubic bones. 
It is held together by four ligaments, the anterior 
pubic (the strongest), the posterior pubic (the 
weakest), the superior and inferior pubic (arcu- 
ate). Each pubic bone is covered with a layer of 
hyaline cartilage. Between these hyaline layers 
is an interposed fibrocartilage called the lamina 
fibrocartilaginea interpubica, in the interior of 
which there is a vertical anteroposterior cleft. 
This cavity appears between the seventh and 
tenth years and is attributed to the breaking down 
of the interpubic lamina. 


HISTOLOGICAL CHANGES 


Putschar reported no principal difference in the 
cleft formation of the multipare, nullipare, or 
males in a_ histological study of 60 cases. 
Loeschcke demonstrated that the median cleft 
of the symphysis is often present during early 
life, but may be absent in males throughout life. 
Various zones of degeneration and vasculariza- 
tion appear in the hyaline cartilaginous plate 
which covers the bony ends, during the growth 
period. The disc, which is at first solid, shows, in 
a later period, elevations, tears, and fatty degen- 
eration. The hyaline cartilage decreases with age 
and may be replaced with fibrinous cartilage. 
Loeschcke states that hypertrophy of the sym- 
physeal ligaments, loosening of the symphyseal 
disc, the increased growth of bone in young 
women, and the renewed growth of cartilaginous 
margin in older women are the resultant severe 
changes produced in the symphysis by pregnancy 
and parturition. Termination of physiological 
growth of the symphysis is indefinite. Quantita- 
tive estimation of the cartilaginous growth is 
difficult since it is meager at 21 years and may be 
well pronounced at the age of 25. Cartilaginous 
growth is not demonstrable beyond the twenty- 
fifth year except for a slight proliferation of the 
posterior bony margins of the pubic bone. Ossi- 
fication of the deeper layers of hyaline cartilage, 
which is not preceded by cartilaginous prolifera- 
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tion, is found in the pregnant, the non-pregnant, 
and men at this period. No enlargement of the 
pelvis is produced by this ossification. The degree 
of bony growth is calculated by the extent of fo: 
ward protrusion of the ligamentous insertion 
which bridges the posterior surface of the sym- 
physis. New connective tissue forms between the 
periosteum and bone and serves to strengthen the 
ligament. 
PATHOLOGY 

Infection, hemorrhage, and laceration of the 
ligaments may be produced by this injury. The 
pubic ligaments are torn and the fibrocartilayi- 
nous union of the symphysis is severed. Com- 
plete separation of the joint may occur, but js 
rare. With infection present, abscess formaticn 
results due to lacerations extending into the 
vagina. ‘Two abscesses occurred in this series, one 
being vaginal and the second suprapubic in char- 
acter. (Edema of this area is generally due (o 
hemorrhage, as the result of tearing of the ligu- 
mentous fibers. 

MECHANICS 

The forceful descent of the fetal head throu! 
the superior strait and against the pelvic ri: 
produces the separation of the symphysis. Sacr: 
iliac involvement on one or both sides and a pos- 
terior displacement of the acetabulum may often 
accompany this lesion. Poulett, and later Fessler, 
demonstrated experimentally that about 170 or 
more kilograms of direct pull were required to 
separate the symphysis. Reis et al, quoting 
Schatz, state that the combined contractile power 
of uterine and voluntary musculature is 50 kilv 
grams or one-quarter of the force necessary as in i 
direct pull. This latter is probably the factor in 
spontaneous delivery. Sacro-iliac involvement oc- 
curred in 10 cases, being more pronounced on the 
left than right. Both joints were involved in 3 
cases. Four cases showed no involvement. 


ROENTGEN STUDIES 


The evaluation of the X-ray as a diagnostic aii 
proved fruitless except in those cases in which 
there was a gross separation present. In all cases 
in this series diagnosis was made clinically on tlie 
symptoms, as separations, and was checked !)y 
X-ray examination as a means of noting thie 
sacro-iliac involvement. In a separate series i 
normal cases following normal, forceps, an: 
cesarean deliveries, studied in conjunction wiih 
Dr. Paul Tivnan, although showing no increase: 
widening of the joint following delivery, they (id 
show motility of this joint, which persisted for 6 
to 8 weeks. Fluoroscopic examination in applying 
this new method proved beneficial as the ruptur 
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ig. 1. Both belts are shown individually. The upper 
|, !t is the symphyseal belt. 


could be readjusted with ease and accuracy. Flat 
plates were taken immediately after the applica- 
tion of the belt to be described and checked every 
2 months in the absence of symptoms, until the 
belt was discarded. 


CLINICAL SYMPTOMS AND DIAGNOSIS 


Clinical signs of separation of the symphysis in 
this series occurred anywhere from 2 months be- 
fore to 12 days following delivery. Pain in the 
symphysis region and also in the lower back, 
which in some cases radiated down the thigh and 
legs, appeared constant. Palpation of the sym- 
physis will permit the insertion of one or two fin- 
gers between the pubic bones, if oedema and ten- 
derness are not too marked. Vaginal examination, 
with the index and middle fingers in the vagina 
and the thumb over the symphysis, may also 
show the width of the separation. It is impossible 
for the patient to get up or lie down. Stooping is 
performed guardedly and is often impossible un- 
less the knees are flexed and spasm of the ham- 
strings released. Marked external deviation is 
present if one side is affected more than the other. 
Lateral deviation is common. Forward bending 
with the knees straight is limited, as the hamstring 
muscles attached at the tuberosity of the ischium 
are made tense and by causing strain upon the 
sacro-iliac articulations develop muscular spasm. 
Lateral bending varies according to the side af- 
fected, but is more guarded on the worse side. 
Adduction, with the thighs flexed, develops pain 
and straight leg raising is limited. Spasm of the 
hamstrings gives rise to a peculiar gait. In taking 
the first step the knee can be drawn up without 
difficulty but as the leg straightens the spasm 
develops and the foot is drawn or almost jerked 
backward, so that in the extreme case the foot 
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Fig. 2. Both belts in position ready for application. 
may strike the floor a little in advance of its posi- 
tion, when the step began. 

Motility of this condition can be easily demon- 
strated. Forced hyperextension of the thighs, one 
at a time, thus moving the ilia away from the 
sacrum, may be sufficient. With the patient 
standing one hand is held over the sacrum, while 
the pubic bones are held between the thumb and 
finger of the other hand. When the patient raises 
one knee and then the other, the motion is often 
distinct. Grasping the crest of the ilia with the 
two hands, the thumbs resting upon the sacrum 
and the patient raising the legs as above, motility 
is often apparent. With the patient lying down 
straight, leg raising produces motion and pain at 
the symphysis. 

Differential demonstration of disease of these 
joints can be determined by the atrophy of the 
muscle adjacent to or below the joint, attitude in 
standing or walking, by limitation in motion and 
by local tenderness of swelling. The character of 
the disease is generally determined by the appear- 
ance of the patient, and, locally, by the absence 
or presence of abscess or tumor formation. 


TREATMENT 


Removal of the tension and strain from the 
sacro-iliac joints, which in turn eases the symphy- 
sis condition, affords the patient considerable 
relief from pain. Insertion of a fracture board be- 
tween the bed springs and mattress will readily 
relieve the usual sagging of the bed. Adhesive 
strapping, canvas slings enveloping the pelvis, 
and butterfly braces have been applied in the 
earlier cases and although effective, required long 
hospital convalescence and a constant follow-up 
to maintain correction of the disability. Strap- 
ping the sacro-iliac joints first and correcting this 
phase and then encircling the pelvis with a piece 
of adhesive plaster 6 inches wide afforded the best 
results in the methods mentioned. The difficulty 
encountered with adhesive was that the plaster 
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Fig. 3. Case to which this belt was applied. The patient 
exhibited all the characteristic symptoms on the tenth day 
after delivery. X-ray plates shows symphyseal separation 
with left sacro-iliac involvement. 


rolled, softened, and became loose after a week’s 
body perspiration and then failed to produce 
an effective support. Retention of the adhesive 
too long also produced pustules of the skin and in 
one of the cases was a factor in producing a supra- 
pubic abscess. For the reasons mentioned, it was 
deemed advisable to try a belt made of sateen and 
involving the same principles. Under the super- 
vision of Mr. Peter F. Rogerson, in charge of the 


Orthopedic shop of the Boston City Hospital, the 
belts are made to order and to fit the individual. 
Mr. Rogerson has named the belt the “ Boland 


belt.” Its efficiency has been so great in the 


Fig. 5. End-result of Figures 3 and 4 when the patient 
was discharged. 


Fig. 4. X-ray plate taken after the belt was applied 
the condition corrected. The belt was applied and posit 
obtained under the fluoroscope. 


symphysis cases that orthopedic surgeons ha 
since used it with excellent results in other 
juries to the pelvis. 


DESCRIPTION OF THE BELT 


The belt is made of four ply sateen with | 
under belt 7 inches wide. The under belt porti 
has whale bone stays and straps that buckle in t 
front and back. The top belt which gives dir: 
pressure over the symphysis is 4 inches wide ai 
buckles in front. Felt and horse-hide pads coy 
the edges of the belt over the trochanter region 
relieve pressure. Perineal straps which are co 
ered with rubber tubing and which buckle in fro 
hold the belt down in position. 


APPLICATION OF THE BELT 


Patients who present clinical symptoms a 
first roentgenographed and examined by 1 
orthopedic service, in consultation. Measu 
ments are taken for the belt and a tempora 
swathe is bound around the pelvis to give supp: 
and relieve tension. A fracture board is insert 
between the bed springs and mattress. When | 
belt is completed the patient is removed to 1 
fluoroscopic room in the X-ray department a 
the belt is applied. By tightening up on | 
under belt the sacro-iliacs are returned to norn 
position. The upper belt is then applied and 1 
symphysis pubis is restored to normal positic . 
During these movements the correction of Pe 
deformity can be observed accurately. A | 
X-ray plate is then taken for permanent reco 
The above maneuvers close the sacro-iliac joi! 
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Fig. 6. Front view of the belt on the patient up and 
about the ward. 


restore the acetabula to a normal plane, and also 
close the gap at the symphysis. In the first few 
cases in which the belt was used, severe pain was 
encountered when the symphysis or upper belt 
was tightened so as to remove the gap in this 
region. Further observations showed that, if the 
sacro-iliac separation is corrected under the 
fluoroscope and the upper belt is applied and 
tightened as much as the patient can stand, with- 
out discomfort, with the release of muscle spasm 
after about 48 hours, the symphysis belt can then 
be approximated without discomfort to the pa- 
tient. The gap, if a 2 or 3 inch rupture, is then 
restored to normal position. The fracture board 
is removed as the belt supports the patient and 
holds the parts firmly. Crutches were used in the 
earlier series of cases before the belt was used 
when patients were allowed out of bed. Crutches 
are now discarded as, with the belt applied, the 
patient has ample support and can walk, her 
bowels will move, and she can bend. Patient 
must be free from tenderness and symptoms such 
ds positive straight leg raising and flexion before 
being allowed out of bed. Many of these patients, 
if observed immediately following delivery, are 
able to be out of bed on the sixteenth day. In 
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Fig. 7. Rear view of the belt on the same patient prior 
to discharge. 


this last series of cases 6 were discharged in 3 
weeks, 3 others in 4 weeks, as compared to an 8 
to 1o weeks’ convalescence under the prior 
treatment. 
DELIVERY 

Obstetricians differ as to the method of delivery 
when this condition is present. The writer pre- 
fers to permit nature to take its course unless 
there is danger to the mother or baby when de- 
livery is then terminated by forceps. Others 
advocate immediate delivery by forceps or ver- 
sion extraction. Correction of posterior or brow 
positions aid the mechanism of labor. 


DISCUSSION OF CASES 


One patient, who sustained a separation of the 
symphysis, suffered a re-separation in her second 
delivery, but at this time restoration to normal 
position was more readily secured than in the 
first instance. Another patient, whose symptoms 
appeared at the seventh month, showed an eleva- 
tion on the left side of the symphysis, due to a 
marked sacro-iliac condition also on this side. A 
Thomas splint with traction of 5 pounds was 
applied to the left leg. The belt readily relieved 
the sacro-iliac condition. The patient was dis- 
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charged after 4 weeks, free from symptoms. She 
returned and had a normal delivery, but separa- 
tion of the symphysis was at least one-half inch 
more than at her first entrance. No sacro-iliac 
signs were present after delivery, but with the 
belt applied tightly following delivery, the sym- 
physis was readily restored to normal. 

Two patients had abscesses of the vulva. Mor- 
phine failed to control the labor pains in those 
cases in which separation occurred before delivery. 

CONCLUSIONS 

1. Spontaneous delivery can produce a separa- 
tion of the symphysis pubis. 

2. The condition occurs more frequently in the 
multiparous patient. 

3. Pain and tenderness in the region of the 
pubic and sacro-iliac joints, palpable separation 
at the symphysis, positive straight leg raising, 
and peculiar gait are the most common symp- 
toms. 

4. Roentgenograms show the sacro-iliac in- 
volvement and confirm the symphysis separation. 

5. Treatment consists in the use of a fracture 
board or Bradford frame, together with a tight 
swathe to relieve the acuteness of the lesion. 

6. Application of the double belt, herein de- 
scribed, closes the sacro-iliac separation, restores 
the acetabula to a normal plane, and removes the 
gap at the symphysis pubis. 

7. Re-separation of the symphysis occurred in 
succeeding deliveries. 

8. Correction of the symphyseal and sacro- 
iliac separation are essential for functional results. 

g. The double belt permits a shorter hospital 
convalescence and restores earlier function than 
other methods. 
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“ALEXION deformity of the knee in spastic 
paralysis presents a problem not to be solved 
by any one surgical measure. Preservation 

calf action in counteracting flexion of the knee 
well recognized. In spastic paralysis, this action 
rresponds to the stabilization, by calf action, of 
ccid paralysis involving the quadriceps. Manip- 
ative correction of flexion deformity of the knee 
spastic conditions is seldom successful. Division 
nd lengthening of the hamstring muscles or divi- 
sion of the motor nerve supply of these groups is 
frequently sufficient to permit standing with the 
knees in full extension. At times, transplantation 
of the biceps to the anterior aspect of the thigh to 
act as an extensor, aids in maintaining extension. 
In a limited group of spastic cases none of these 
procedures is successful and weight bearing with 
the knees completely extended is impossible. 
Such patients stand and walk with the knee in 
partial flexion (Fig. g). Active extension to about 
100 degrees is possible and, in some, complete pas- 
sive extension is possible, especially if the ham- 
strings have been lengthened. In these cases the 
position of the patella should be determined. 
The normal patella is in a position anterior and 
distal to the epiphyseal line at the lower end of the 
femur (Fig. 8A). On flexion, the patella fits into 
the intercondylar groove and diminishes in prom- 
inence as flexion becomes more pronounced (Tig. 
10B). If the spastic patients who stand with 
knees partially flexed are examined to ascertain 
the position of the patella, some will be found to 
depart widely from the normal. The patella will 
be found opposite the lower shaft of the femur and 
proximal to the articulating surfaces of the con- 
dyles. On flexion, these patella become prom- 
inent, riding high on the condyles of the femur, 
giving the knee an angular appearance (Figs. 5, 
6A, 7A, 10A, 10C). The patella do not sink into 
the intercondylar notch. The patellar tendon ap- 
pears unusually long and is prominent anteriorly. 
Active extension is limited even when the posterior 
muscles have been lengthened. With the patella 
in this position, quadriceps action is lost through- 
out the last few degrees of extension because of the 
loss of leverage normally transmitted through it. 
The elongation of the patellar tendon and the 
secondary high position of the patella may be con- 


sidered adaptive changes resulting from prolonged 
tension during the period of rapid growth. In 
complete extension of the normal knee while 
weight bearing, the quadriceps muscle is relaxed. 
Contraction begins, however, within the first few 
degrees of flexion and continues as long as weight 
is carried through the knee joint. In some spas- 
tics, the knee is never completely extended; conse- 
quently, there is no period of muscular relaxation 
while weight bearing. This continued tension 
added to the spastic tonicity of the muscle may 
readily result in elongation of the patellar tendon. 

After many unsuccessful attempts to correct 
this type of flexion deformity by stretching of the 
knee, releasing of the posterior musculature, and 
by transplanting the hamstring muscles, the fol- 
lowing operation to restore the normal leverage of 
the patella was developed. 

TECHNIQUE OF OPERATION 

A vertical lateral patellar incision angulating 
medially across the center of the patellar ligament 
and extending distally along the anteromedial 
aspect of the tibia, is made through the skin and 
subcutaneous tissues. Parallel incisions along the 
medial and lateral margins of the patellar tendon 
expose its entire length. The tendon separates 
from the anterior fat pad very readily and its in- 
sertion into the tubercle of the tibia is exposed. 
Then a block of bone at the insertion of the ten- 
don is removed. A second block of tibial cortex, 
distal to the first and separated from it by an in- 


tf 
P- J 
lig. 1. Photograph of knee with elongation of patellar 
tendon. Note angular contour and high patella. 








S 


aT 


rRI¢ 


Ala 
4 


AND OBSTE 


RY, GYNECOLOGY 


iE 


UR( 


5 


‘SB 








‘e][9yed puev UOpud} 94} 0} parnjns Udy} 
aiv sasoinouode ayy, “uopuds} se]]9}yed Jo uOTZIasUT pajuL{d 
“SUBI} JIAO passalzJBU Wnaysolag ‘ainsojQ “S$ “SI 

‘p Butaowa. 

Aq Je] Wayjap Suypy g yuowSsvay auog ‘uopuay avyjoyed 
jO JUIWIIURAPR J9}JBV BIUY JO UOI}IIS [RIWSeSG “hy “BY 

‘IIVJANS [VIGI} UI SSadaI [eYSIpP 0 

pasodsuvd} way} st p ‘uopuda} eT]a}ed Jo UOTjJasUT Jo JUDU 
“SOUBAPE I1OJ9G IOUY YSNOIY} uoNdas [vjWWSHeg “f “Si 

‘saul] pazqop 

Aavay AQ payeoipul se wmoajsouead pue viosey ysnoiy) 
uolstoul Aq paddy SI UOpus} IeIJaIVq “UOISIOUT ‘p *z “SIY 


‘PSI 








oA 


1 
! 
' 
! 
i 
\ 


“pene 





_———-..-- 











CHANDLER: 


LEVERAGE OF 





rig. 6. A, Case of severe spastic paraplegia showing 
elongated patellar tendon with high position of patella. 
B, Lateral roentgenogram of knee following advancement 
operation. 


tact ridge of cortex, is removed (Figs. 2 and 3). 
The patella is mobilized by division of the apo- 
neuroses of the vastus medialis and vastus lateralis, 
and the tibial tubercle is countersunk into the sec- 
ond recess in the tibia, thus moving the point of the 
insertion of the patellar tendon distally about one 





A. 


Fig. 8. A, Lateral roentgenogram of normal knee tlexed 90 
degrees. Note position of patella in reiation to condyles. 
B, Lateral roentgenogram of left knee before advance- 
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A. B. 


Fig. 7. Before and after advancement of patellar tendon 


and one-quarter inches. The distal block may 
be replaced in the cavity remaining after the re- 
moval of the tubercle. The tendon and insertion 
then are fixed in their new position (Figs. 4, 5, 6, 
and 7.) 

This advance of the patellar tendon may be 
accomplished without opening the knee joint. 
The preliminary division or lengthening of short 
hamstring muscles is essential. 

The leg is kept fully extended in a plaster splint 
for 8 weeks. Active and passive movements are 
then begun. 





B. C 


ment operation was performed. C, Lateral roentgenogram 
showing appearance of left knee after advancement opera 
tion was performed. 
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Fig. 9. Patient E. P. Showing adduction of thighs, 
flexed position of knees, and high patelle. 


By bringing the patella down to a normal posi- 
tion, the leverage of the quadriceps femoris is re- 
established and full extension of the knee made 
possible. 


A. B. 
Fig. 10. A, Lateral view of right knee in flexion. Note 
angular contour of knee caused by high position of patella 
on condyle. B, Lateral view of normal knee showing de- 


CASE REPORT 

EK. P., female, aged 9 years, admitted to Childre: 
Memorial Hospital, February 23, 1932. The patient coi 
plained chiefly of inability to use arms or legs; inability 
talk; total inability to walk. Patient was a full term ba! 
with shoulder presentation. This was converted to 
cephalic presentation and delivery was accomplished by 
struments. At time of delivery, the head was badly d 
torted and there was some laceration of the scalp. Dx 
cyanosis was present and resuscitation very diffici 
Twenty-four hours after birth there were two severe c 
vulsions but none since that time. The child did not « 
until about 6 months of age. She has been unable to sit 
on a table orin bed, but can sit up inachair. She has n 
walked. The head was held in a flexed position until 
was about 5 years of age, when she began to extend 
actively. She made attempts to talk when 6 years « 
but could not say words which could be understood. 
about 3 years of age, she showed the first signs of bi 
interested in toys. Besides the general spastic conditio 
all muscles, she has had no serious illness, with the except 
of bronchopneumonia during infancy. 

The father and mother are alive and well. There is 
history of one other child who died at birth following a f 
ceps delivery. 

Admission laboratory findings: red blood cells, 4,300,0 
hemoglobin, 76 per cent; white blood cells, 9,300; px 
morphonuclears, 44 per cent; lymphocytes, 56 per c 
urinalysis, negative; von Pirquet, negative; Wasserma: 
negative. 

Examination revealed a poorly developed, poorly no 
ished white girl of about 9 years of age, not acutely ill. 17 
patient was unable to sit up or talk. There was a v 
evident spasticity of marked degree involving all extre: 
ties, facial and trunk muscles. The eyes were normal exc: 
for some spasticity of motion and some dilation of the 
pupil. Both reacted normally to light. The heart, lun 
and abdomen were essentially normal. The upper extre: 
ties showed a very marked spasticity with the arms h 
partially flexed at the elbow, and the forearms were son 
what pronated. Irregular jerky movements were present 
both arms, the patient making desperate attempts to « 
operate in producing a purposeful movement. The hi 
was held partially flexed and, on attempting to look up, h 
an irregular rolling motion to both the right and left sid 
Patient was unable to sit except when bolstered up in 
arm chair. She was totally unable to stand. When assis! 
to a standing position, both legs crossed in an extr 
scissors position. The knees were flexed 25 to 30 degr 
and the feet were in marked equinus. All reflexes w 
hyperactive. There was a bilateral Babinski. 


ee, 


as 
pression of patella into intercapsular groove, on flex! 
C, Position of patella when active extension is assis’ 
The patellar tendon is elongated. 
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(peration was done on March 12, 1931. The hamstring 
muscle groups of both knees were divided and extension 
casts were applicc. This resulted in complete correction of 
the flexion deformity. On March 25, 1931, lengthening of 
both Achilles tendons was done. The patient was given 
veneral exercises directed at the development of better co- 

rdination and was given speech training. Very satisfactory 
correction of flexion deformity of the knees and equinus 
position of the feet was obtained. The patient was able to 
walk between parallel bars but was unable to stand without 
assistance. Under weight bearing, the knees flexed to a 
position of about 25 degrees. The tendency to a scissors 
gait persisted. The patient was discharged home and at a 
later date was admitted to the Spalding School into a class 
for spastic children. 

In August, 1932, the patient was re-admitted for further 
surgery. During this time, there had been a very definite 
improvement in speech and general co-ordination of the 
upper as well as the lower extremities. The scissors gait was 
very pronounced. This was corrected on August 16, 1932, 
by a bilateral suprapubic extraperitoneal resection of the 
obturator nerves. Immediate and complete relaxation of 
the abductor spasm was secured. Sufficient active adduc 
tion persisted to enable the patient to bring knees together 
voluntarily. Although passively both knees could be ex- 
tended completely, when weight bearing or in attempts at 
voluntary extension, 25 to 30 degrees flexion persisted. At 
this time, it was noted that both patellwe rode very high on 
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the condyles, giving both knees an angular appearance. It 
was obvious that both patellar tendons were markedly elon- 
gated and that all the leverage through the patella was lost 
during the last 25 degrees of extension. 

On September 15, 1932, an advancement operation was 
done, the insertion of the patellar tendon on the left being 
advanced one and one-quarter inches. Casts were applied, 
holding complete extension for 8 weeks. This was followed 
by active and passive movement to restore motion at the 
knee joint. Under weight bearing and active contracture of 
the quadriceps muscle, complete extension was possible. 
On January 17, 1933, a similar operation was repeated, ad 
vancing the insertion of the patellar tendon on the right, 
one and one-quarter inches. This was followed by retention 
in plaster in a fully extended position. 


CONCLUSION 


Elongation of the patellar tendon with loss 
of patellar leverage is encountered in spastic pa- 
ralysis. 

The re-establishment of the normal leverage of 
the patella permits complete voluntary extension 
ofthe knee joint. 

Waltham, in 1893, employed this principle in the treat- 
ment of lateral dislocation of the patella. 
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literature, 34 of which: have been re- 

viewed to form a basis for our conclu- 
sions. These indicate that the subject of this 
paper is no longer to be regarded as a rare 
traumatic affection. 

Our purpose, therefore, is to summarize the 
present status of treatment of fractures of the 
head and neck of the radius. Special attention 
is directed toward the question of immediate 
operation for correction of deformity in cases 
presenting displacement of the radial epiphysis 
and malalignment in fractures of the radial neck. 
Three cases are reported to illustrate these two 
types of fractures. 

The mechanism of injury is usually character- 
ized by a fully extended and pronated forearm 
which receives the body weight in protecting the 
patient from a fall. A blow received over the 


\ ] E have recorded 64 references from the 
/\ 


radial head and neck may produce such an in- 
jury. 
The following classification forms the basis for 


the subsequent consideration of the various forms 
of treatment. 

A. Fractures within the radiohumeral joint 
1. Fractures of the radial head. 2. Displace- 
ment of the radial epiphysis. 3. Linear fractures 
from the radial head into the radial neck. 

B. Fractures outside of the radio-humeral 
joint—1. Fractures primarily affecting the radial 
neck between the level of the synovial membrane 
attachment and the insertion of the biceps 
tendon. 

C. It is understood that varying degrees of 
comminution, impaction and malalignment may 
prevail in either the A or B group. Moreover, 
group B is frequently complicated by conditions 
prevailing in group A. Such fractures may be 
complicated by varying degrees of injury to the 
humerus, particularly fracture of the external 
condyle. The presence or absence of injury to 
the radius should be sought in all cases of elbow 
dislocation. 

The clinical picture. The forearm is usually 
supported by the opposite hand, in a position of 
approximately 9o degrees flexion at the elbow. 
Muscle spasm holds it in a position midway be- 
tween pronation and supination. 


'Read before the Robert Jone s 


There is the usual evidence of periarticular tis 
sue reaction to trauma. The maximum swelling 
with varying degrees of ecchymosis is usually 
centered over the radial head. The external 
evidence of injury, in the absence of deformity, 
is usually not great enough to explain the dis 
ability present. Gentle passive extension ani 
flexion of the elbow may be 50 per cent of norma! 
with relatively little evidence of pain. Although 
this is a variable finding, great pain accompanic 
any passive effort to change the degree of prona 
tion or supination from the fixed position. Radi 
deviation of the forearm causes greater pain mo 
quickly than when a similar passive effort is maie 
to produce ulnar deviation. Palpation giv: 
evidence of tension due to underlying hemo: 
rhage. ‘The application of the index finger ma: 
define a point of maximum tenderness over t!\ 
radial head and neck. All three of the patien! 
reported herewith complained of referred pa 
to the radial side of the wrist when pressure was 
applied over the radial head and neck by the 
index finger. This clinical observation has not 
been recorded in any of the references reviewe! 
by the authors. Crepitus is frequently absent 
regardless of methods employed to elicit it; more 
over, this physical sign is not essential to th: 
clinical diagnosis. As a general rule, altere«! 
alignment of the fragments may be neither seen 
nor felt. 

Roentgenographic examination. The radial ¢}) 
iphysis does not ossify until the fifth to th 
seventh year and unites at the age of 18 to 
years. Anteroposterior and lateromedial views 
should be made with the normal forearm hel 
in the same degree of flexion and supination is 
the affected side. Rarely, chip and linear fra: 
tures of the radial head may not be reveale: 
Gross evidence of intra-articular and extra 
articular injury of the radius prevails in roen: 
genograms of all other fractures included in both 
A and B groups. 

Historical background since the time of Hipp 
rates. Without the intention of being all-inc!:: 
sive, the following opinions of 34 authors have 
been expressed by quotations from respective 
papers for the obvious advantage of the reader 
in judging our conclusions. 


Orthopedic Soc iety, November 5, 1932. 











We were unsuccessful in finding reference to 
these fractures in the works of Hippocrates (460- 
370 B.c.). Paul of Aegina (625-690 A.D.) may 
have known of this injury to the radius: “The 
ulna and radius are sometimes both fractured 
together, and sometimes one of them only, either 
in the middle or at one end, as at the elbow or 
wrist.” His brief subsequent discussion does not 
include further reference to the radial head and 
neck. 

Petit (1726) described a method of eliciting 
crepitus: 

It is essential to hold the upper Part of the Fore-Arm 
with one Hand, whilst with the other one makes the Hand 
of the Patient alternatively perform the Motion of Supina- 
tion and Pronation; and if at that Time the Radius is 
found to resist the Hand that holds the upper Part, and 
makes an Effort against it to move in Pronation or Supina- 
tion, one may be assured that there is no Fracture. On 
the contrary if the Bone is broken, it will not resist, and a 
Crepitation will be heard, because the under Part of the 
Radius which is moving, will rub against the upper Part, 
which is kept, as it were, by the Hand that held the upper 
Part of the Fore-Arm. 


This and the remainder of his discourse fails 
to indicate that Petit recognized fractures of the 
head and neck of the radius. 

Nearly one hundred years later (1811) found 
Desault writing as follows. 

In whatever way the fracture may be produced, it 
occurs in the middle or at the extremities of the bone; 
very rare near its articulation with the os humeri, it is 
more common in the middle; but more frequent still at 
its lower end.—If the fracture exists at the upper end, 
the thick muscular covering which there surrounds the 
radius, renders the diagnosis more difficult. 


He then referred to Petit without giving further 
information on this subject. 

In 1830, S. D. Gross, of Philadelphia, cited 
Petit; he almost repeated but did not mention 
Desault, and contributed nothing original. 


In fractures of the superior extremity of the radius, the 
symptoms are generally more faintly developed, on ac- 
count of the great number of muscles in which the bone 
is imbedded, and the diagnosis is consequently more dif- 
ficult. 


James Syme (1832) made no mention of the 
possibility of injury following direct or indirect 
trauma to the radial head and neck. 

The first definitely recorded observation of 
fracture of the radial head followed an accidental 
postmortem finding by Berard, in 1834. 

Mais ce signe n’est point aussi infaillible que le pense 
M. Dupuytren. J’ai vu cette année (1834) 4 l’hopital 
Saint-Antoine, le bras d’un individu qui s’était tué en se 
jetant dun second étage sur le pavé; le coude gauche 
était le siége d’une déformation en tout semblable a celle 
que l'on observe dans la luxation. La réduction fut ten 
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tée et opérée sans trop de difficultés, quoiqu’il y edt de la 
rigidité cadavérique; une pression médiocre, exercée sur 
l’avant-bras et le bras en sens contraire, suflfit pour opé- 
rer un nouveau déplacement, qui s'accompagna d’une Ié- 
gére crépitation. Ces manoeuvres de réduction et de luxa- 
tion furent accomplies plusieurs fois de suite avec le méme 
résultat. Les caractéres assignés par M. Dupuytren 4 la 
fracture transversale de l’humérus étaient donc ici on ne 
peut plus évidens. Or, voici ce que la dissection a montré: 
1° luxation de l’avant-bras en arriére; 2° fracture d’une 
partie de Vapophyse coronoide du cubitus; 3° fracture 
d’une portion du radius, qui divisait la cavité articulaire 
de cet os de dedans en dehors, et aboutissait 4 un demi 
pouce de son extrémité supérieure sur la face antérieure, 
d’ou résultait un fragment triangulaire qui, par son dé 
placement facile, enlevait 4 la cavité articulaire du radius 
un tiers 4 peu prés de sa surface. 


This was not a simple fracture of the radial 
head, a fact not emphasized by previous refer 
ences to Berard’s report. 

Ten years later (1844) Sir Astley Cooper said 
that fractures of the neck of the radius were 
“mentioned by surgeons as being of frequent oc 
currence, but there must be some mistake in the 
statement, for it is an accident which | have 
never seen; and if instances ever present them 
selves (which I do not deny), they must be very 
rare.” 

Helferich (1897) gave the first unquestionable 
evidence of recognition and treatment of fractures 
of the head and neck of the radius together with 
epiphyseal displacement. 


Fracture of the head.—This is wholly intra-articular; 
it may be complete or incomplete (fissure or bending). 
In the latter case the diagnosis is naturally difficult and 
uncertain. Cases of complete fracture are to be recognized 
when the head of the radius is abnormally movable with 
crepitus, but it may be noted that in such cases the move 
ment of the head in pronation and supination seems to be 
unaffected. Pain is naturally localized to the region of the 
radial head. This fracture may be due sometimes to direct, 
more frequently to indirect, violence, and the elbow may 
be either extended or flexed at the time. There are natu 
rally present the signs of injury to the joint, and not in 
frequently this fracture is overlooked, and considered to 
be only a contusion or a distortion of the elbow. Occa 
sionally the radial nerve is damaged at the same time. 
Since one can make no direct pressure on the small upper 
fragment, union will probably take place, in spite of all 
precautions, with considerable deformity and limitation 
of movement, which may later justify operation and re 
section of the radial head. Fractures of the neck of the 
radius and traumatic separation of the upper epiphysis 
are both extremely rare, as also are fractures of the radial 
shaft alone. 


He gives two illustrations of fracture of the 
radial head united by bone. The specimen was 
resected from a woman aged 28 years, who had 
fallen on the outstretched hand. The joint was 
stiff at an obtuse angle and pronation was limited. 

In 1900, Mouchet reported 11 cases of fracture 
of the radial neck in children. 
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The prognosis is good in these cases if the fracture has 
been properly treated at the beginning. As soon as a diag- 
nosis is made it is necessary to massage and mobilize the 
fracture daily without paying any attention to reduction 
which is often impossible to maintain. A proper reduction 
of the fractures cannot be made by any form of dressing 
and any apparatus is dangerous for a proper function of 
the joint. . . . If a vicious consolidation results in spite of 
proper treatment and there is a disturbance in the func- 
tion of the forearm, the surgeon should not hesitate to 
operate and perform an osteotomy of the neck of the ra- 
dius. The only inconvenience that may result from this 
operation consists in the appearance of a slight degree of 
cubitus valgus at the end of a certain time. 


T. Turner Thomas (33), published an article 
entitled “Experimental Study and Report of 
Cases on Fractures of the Head of the Radius” 
in 1905. In the 45 patients reported, there were 
48 fractures and only 1 of the patients was 13 
years old, none below this age. Therefore, the 
subject of this paper was given relatively little 
consideration in the classical presentation of this 
subject by Thomas. He stated: 


Instead of being an exceedingly rare fracture, as hitherto 
believed, it is a common one, its peculiarly obscure nature 
having rendered it especially difficult of recognition. There 
are more cases of this fracture, represented by skiagraphs 
in the hands of a few skiagraphers in Philadelphia (55), 
than the writers could find after a thorough search of the 
literature (48), making a total of 103. . . . When only the 
radial head is fractured, primary excision of the head 
should not be done. Excision of the head under any cir- 
cumstances, even excision of the detached fragment, will 
rarely be required. 

Union of the fragments will occur in many cases, even 
if moderate movements of the elbow be encouraged during 
the healing process. The possibility of non-union, how- 
ever, will always be present, and as it will be difficult to 
determine the exact condition prevailing within the joint, 
it will probably be best in all cases to permit no movement 
for the first three or four weeks. Movements during this 
period probably do little good and may do much harm. 


In 1907 Thomas (34) published another paper 
on ‘Fractures of the Head and Neck of the 
Radius” in which he discussed the problem of 
diagnosis; treatment was excluded. 

In 1909 Hammond reported that he had seen 
14 cases of fracture of the head of the radius 
in a total of 344 cases of all fractures. Relative 
to treatment he states: 


In cases with good approximation of fragments and but 
slight displacement, I have had the best results with the 
right-angled tin splint, fashioned for the individual arm 
and supported by a sling. The splint should be left in place 
for several days to a week. It is then removed at intervals 
of two to three days and massage and gentle passive move- 
ments begun At the end of three to four weeks all 
apparatus may usually be omitted. 

Where there is marked displacement of fragments which 
encroach upon the joint cavity, there will naturally be 
some ankylosis no matter what the treatment, and the 
question of operative interference arises. Each case must 
be judged on its own merits as shown by the roentgen 
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examination, but the best results will usually be obtained 
when a conservative method of treatment has been {0| 
lowed, leaving the open operation for those cases of cis 
placed fragment with limited motion in the joint, or the 
rare cases of non-union. If the plate shows a fragment 
so greatly displaced, that if left in position it will result 
in partial ankylosis, or is in danger of becoming a forcien 
body through non-union, it had best be removed by oj) 
tion. 


Bardenheuer states that he has never found j 
necessary to operate on a case of this fracture 
In 1910 Rabourdin stated: 


With the exception of fissures with slight or no sepira- 
tion of fragments, it can be stated that the prog: 
of these fractures is not very good from a funct 
point of view. ... 

Many different forms of treatment have been 
Some cases have been treated by massage and early 
mobilization and still others by an open operation. 5; 
of the patients among the 37 on which this thesis is |) 
were treated by massage and early mobilization. 
of these cases there was a limitation of movement 
mobilization was used in 4 of these cases and satisfac! 
results were obtained. 

An open operation was performed either early 01 
in 7 cases. Secondary resections were made in 5 « 
cases. 

Many authors favor early mobilization with or wit! 
massage. However, an incomplete ankylosis occu: 
many cases in which mobilization has been too hast 

Immobilization has the advantage of relieving pain 
should not be used in all cases. Good results are obta 
in cases in which there is a simple fissure without 
great separation of the fragments and without much 
formation. However, mobilization should not be used 
all varieties of this fracture. It is not possible to obta 
a perfect position of the fragments if an apparatus of «1 
kind is used. 

An open operation may be performed immediately 
when other methods of treatment have failed. A second 
ary operation usually gives good results and it has the 
advantage of being simpler than an early operation | 
cause the tissues are not contused or infiltrated with blu 
However, in certain cases in which there is a great di 
placement of the fragments, an immediate operation is | 
method of choice. It has the advantage of acting on | 
fracture itself and also on the articulation. The operation 
consists in the removal of fragments and splinters. In 
most cases the fragments are too large and too mobile to 
be fixed in place. The elbow joint should be opened i 
any blood should be removed. An early operation di 
minishes the temporary incapacity and may prevent |:\ 
complications. 

. . . It is absolutely necessary to extract all splinter 
and perfect hemostasis should be obtained. . . . The : 
should be immobilized in a sling for about a week and |! 
careful mobilization started. 


Two years later (1912) Hitzrot (15) reporie 
29 cases of fracture of the head and neck of 


radius. Of these, 19 involved the head and 
the neck. 


In 15 cases without displacement the arm was sup- 
ported by a posterior splint, baking begun on or before the 
third day and massage on the fifth day. Movemenis in 
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flexion and extension were begun as soon as the swelling 
subsided, usually about the tenth day. Pronation and 
supination were begun about the fifteenth day. Result: 
Flexion and extension were complete in all cases. In 2 
cases (chipping off the radial side of the head) pronation 
and supination were so slightly altered as to be classed as 
periect. In 11 cases pronation and supination were half 
that on the normal side. In 2 of the same type as the first 
two cases mentioned, but with a line of fracture beginning 
well to the ulnar side of the articular surface of the head 
and extending outward through the head, supination was 
one-quarter and pronation one-half normal. Both the 
latter cases have some pain during supination and prona- 
tio! 

In the 4 cases with displacement of the fragments the 
X-ray was necessary for the diagnosis of the displacement. 
In 2 the head was broken into three fragments, two of 
which were displaced anteriorly while one remained in 
position. In this type the entire head was removed by 
cutting through the neck about one-half inch below the 
articular surface of the head and removing the head. 

In the 2 remaining cases the head was broken in one 
place only and the fragment which was radially placed was 
displaced outward and forward, and in this type the frag- 
ment only was removed. 

The after-treatment was similar in other respects to 
that pursued in the fractures without displacement. 

Results: The resulting motion was better in those cases 
in which the head was removed (i.e., the neck cut through 
at the lowest possible level). In the case last mentioned 
supination was present to seven-eighths the normal and 
pronation was complete. In the other cases of complete 
removal, supination was two-thirds normal and pronation 
seven-eighths normal. 

In the 2 cases of partial removal of the head, supina- 
tion was one-half normal, pronation two-thirds normal, 
and pain was present during either movement in one of 
the cases for nearly a year. 

The to cases of fracture of the neck were all transverse 
in type and involved that portion of the shaft about one- 
half inch below the head. The X-ray was used to contirm 
the location of the fracture, and in none of these cases 
was there any marked displacement. 

Treatment: With the arm in mid-position between 
pronation and supination a U-shaped plaster splint was 
applied and left on for from 3 to 5 weeks. Massage was 
begun on the tenth day and passive motion and rotation 
at the end of the third week. 

Results: Pronation was complete in 2 cases, and in 
these 2 supination was also nearly complete. In the 8 
other cases, pronation was two-thirds normal and supina- 
tion five-eighths normal. 


In 1914 Darrach expressed the opinion that 
when loose fragments involve a considerable por- 
tion of the internal aspect of the head of the 
radius, it is wiser to remove the whole head as 
such. Otherwise, the changes at the superior 
radio-ulnar joint would materially interfere with 
pronation and supination. 

Jones (18) stated in 1915: 


Fractures of the neck of the radius may occur with or 
without dislocation of the head of the radius forwards 
on to the front of the capitellum, or external condyle. 

Treatment: (a) For the simple fracture of the neck the 
treatment is full flexion of the elbow with the forearm 
supinated. (b) When the head is dislocated as well as 


broken off, the displaced head may impede free flexion. 
The simplest treatment is to remove it. The lump of callus 
which forms around the broken end of the neck forms an 
excellent head under the molding forces of the ordinary 
movements of the part. 

Fracture of head of radius. 
the head is not uncommon. 
with supination. 

Treatment: The rule is to manipulate until supination 
is easily attained. If failure results then the loose piece 
can be removed. One of the chief causes of “clicking” 
elbow is malunion of a small portion of the fractured 
head of the radius. 


Fracture of a portion of 
It is very apt to interfere 


As late as 1920, Lequerriere and Delhern be- 
lieved that “Les fractures isolées de la cupule 
radiale sont trés rares. Turner en 1905 n’en 
avait colligé que 48 cas en tout.” Since they 
gave no other reference and must have meant 
T. Turner Thomas of Philadelphia one wonders 
whether this excellent monograph was available 
for their use. 

Hitzrot in 1920 (16) called attention to the 
possibility that the ‘subluxation of the head of 
the radius” described as a lesion in children under 
three years of age (Stimson, and Jones and 
Lovett) ‘may, in certain cases be a separation 
of the epiphysis not readily detected even by 
X-ray.”’ This author made the same division as 
Tanton: 


1. Fractures of the head of the radius. These include 
all which occur in the region of the upper radio-ulnar joint 
capsule and include the epiphyseal separations. 

2. Fractures of the neck of the radius. These include 
only those fractures that involve the bone below the region 
of the joint capsule and above the attachment of the biceps 
tendon. 


The present authors agree with this division 
as previously stated. 

Grossman (1923) stated that where a frag- 
ment has been separated and displaced, so as to 
block flexion of the forearm and it cannot be 
reduced by conservative measures, operative in- 
terference may become necessary whereby the 
offending fragment is either replaced in its proper 
position or removed. Storck (1924) believed that 
the demonstration of a loose fragment forms an 
indication for a surgical removal. Driberg (1924) 
stated: 

In those cases in which the head ef the radius is dis 
placed, so as to cause mechanical obstruction, it is ad 
visable to excise the displacement fragment without de 
lay, and to start massage, etc., immediately after opera 
tion. If operation is postponed, there is liability of osteo 
arthritis and other joint and bony changes developing 

In the ‘tmushroom” type of fracture, massage, move 
ments, and exercises are usually sufficient to bring about 
a good result, but in some cases the flattening of the head 
of the radius causes considerable thickening and excess 
callus formation. If, therefore, at the end of a fortnight’s 
treatment there is still decided limitation of flexion and 
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supination, I think it is advisable to operate and remove 
the head of the radius, taking care to get a full range of 
movements while the patient is under the anaesthetic. 


Kellogg Speed, in 1924 (28), cites the detri- 
mental results of excision but does not mention 
replacements. He says: 


In children with growing bones and in infants, resec- 
tion is not indicated. One must not interfere with the 
epiphysis for fear of growth deformity, and the loss of 
function is naturally overcome in great degree. (Length 
of time required is not stated.) Exceptions lie in anky- 
losed joints or those in which there is tendency to much 
new bone formation. After such resection in such children 
or adults, we use a modified arthroplasty by means of 
transplanted fascia. 


Speed (27) again expressed his opinion in June, 
1924 as follows: 


Non-operative treatment is indicated in adolescents 
and children with fractures of the neck of the radius, even 
if decapitation of the bone has resulted from fracture. 
By direct pressure the loosened fragment may be forced 
into something approaching a normal relation with the rest 
of the bone and the forearm can be swung up and splinted 
in a position of complete flexion. After 12 or 14 days, 
active motions are begun with an especial attempt to re- 
establish pronation and supination. Baking, massage, 
and electrical treatments are strongly indicated. A happy 
functional result, with some loss of range of motion, may 
be anticipated in most cases. (Percentage not given.) 


Sever (1925) discusses treatment without dif- 
ferentiation between children and adults. He 
states: 


The relation of the articular surface of the head (radial) 
to the ulna and to the capitellum does not seem to be of 
great importance, except as originally laid down, to a good 
functional arm. However, if such a condition is found at 
once, i.e., an impaction with considerable displacement 
laterally and anteriorly of the head of the radius, no harm 
can result in attempting by an operation to replace (agree- 
ment with Grossman, 1923) the head in its proper posi 
tion on the end of the radial shaft, and I believe that in 
most cases this should be done so as to restore as much as 
possible normal anatomic relations. 

The fractures of the head which show in the roentgeno- 
grams that there has been a piece of bone chipped off, or 
show a marked alteration of the plane of the joint surface, 
generally require, at least theoretically, an operation to 
remove the loose fragment that acts as a foreign body in 
the elbow joint. This loose piece may also block free joint 
motion unless it is removed. 

Fracture dislocations of the head of the radius, when 
there has been a complete separation of the head and 
neck with displacement of the head, should be operated 
on and the head removed. This is not generally enough 
to do, however; but to secure free motion in supination 
and pronation, the neck of the radius should be removed 
nearly to the bicipital tuberosity, after splitting of the 
orbicular ligament. The danger of the radius riding for 
ward from the pull of the biceps, as the result of the escape 
of the neck from the orbicular ligament, is not of sufficient 
importance to weigh against free supination and pronation, 
which is often as limited after incomplete removal of the 
head, when the neck has been left, as before operation. 
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The more complete removal of the radius, following 1 
moval of the fractured head, will probably give a bette; 
end-result. This procedure, however, is not indicated 
as routine in all cases, but only in those necessitating a 
complete removal of the head. 


Fairbank (1925) briefly states: 


In fractures of the head and neck of the radius, if the 
displacement is not great, the elbow should be fixed in 
full flexion and the question of operation should be post- 
poned till later. In many no operation is necessary. {f, 
however, the whole or part of the head of the radius js 
grossly displaced, it should be removed forthwith. 


C. W. Cutler, Jr., (1926) presented an exce!- 
lent summary of the results of conservative treat- 
ment and excision of the radial head. He states: 


Upon the basis of these results it would be manifesi|y 
impossible to make a satisfactory comparison between t}\ 
operative and non-operative methods of treating fract) 
of the head and neck of the radius. The figures do indicit:, 
however, that the closed method of treating simple cri 
of the radial head produces satisfactory results. As 
gards fractures of the three other classes—(1) separation 
of one fragment; (2) fragmentation; (3) fracture of thy 
neck—it can only be said that each method has yielded 
some results that were good, as well as a few that wi 
imperfect. It would seem, therefore, unwise to advo 
excision in every case of fragmentation or fractured ne} 
This is especially true since the operative procedure itsci 
is not free from danger. The technical difficulty of locat 
ing and removing a single displaced piece of the head, or 
of finding and extracting all pieces in a multiple fray 
mentation, may be considerable. In one case of this 
group, at least, not all of the fragments could be extracted. 
In addition three of the patients operated upon suffered 
infection of the wounds, resulting in delayed convalescence 
and in impaired results in two. Considering also the fact 
that should the closed method fail of good results in ap 
propriate cases recourse may still be had to surgical 1 
moval of the fragments, it would seem best to treat these 
injuries without operation except where definite indica 
tions for removal are present. Such indications would ap 
pear to be: (1) such displacement of a fragment or of the 
whole head as would interfere with full joint motion; 
(2) irreducible complicating dislocation of the radius or 
ulna or both; (3) malunion, ankylosis or impaired motion 
in old cases. 


DeWaard (1926) is positive relative to indici- 
tions for excision. He says: 


When the capitellum of the radius is completely 
tached, as well as displaced, it must be operatively 1 
moved, and the end-result is then not quite so favorall 
as on conservative treatment of simple fractures of the 
radial head. When the radial capitellum is not essentially 
displaced, it can be restored to its normal position |) 
operative procedures. This portion of the elbow joint | 
not to be removed without urgent necessity. The good 
end-results obtained in children who were conservative!) 
treated, indicate that this mode of treatment is her 
entitled to preference, unless a strong displacement of |i 
fragments require an operative intervention. In view of 
a good future function, the preservation of the radial 
head is indicated in operative interventions. The siz 
gestion has been made, but it is not justified, to remove in 
case of detachment of a piece of the radial head, not o 
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this fragment, but the entire head of the radius. When the 
radial head is broken off as a whole, without more than a 
displacement being demonstrable in the roentgen picture, 
a replacement of the radial head in its proper position by 
operative measures is called for (agreement with Gross- 
man, 1923, Sever, 1925). The head of the radius is too 
important a portion of the elbow joint to justify its re- 
moval without urgent reasons, such as a comminuted 
fracture, with shattering and splintering of the bone. 


Pfab (1929) reported 50 cases seen between 
1922 and 1928. Twenty-five were treated by the 
closed and the other 25, by the open reduction 
method. 


l‘issures, separations, and fractures without dislocation 
must be treated conservatively by means of an elastic 
bandage, hot air baths, and massage. The results are good. 
Dislocated fractures must be treated surgically; the re 
duction and fixation of the head gives better results than 
extirpation (agreement with Grossman, 1923, Sever, 
1925, DeWaard, 1926); the latter is the method of choice 
in compound fractures. The reposition gives excellent 
results. The extirpation is usually followed by some limita 
tion of motion, especially in the sense of pronation and 
supination, and an occasional appearance of free joint 
hodies. The postoperative complications can be prevented 
toa great extent by padding of the radial stump with fascia, 
obtained by a free transplant from the fascia lata. 


Key, 1931, states: 


In children, if the displacement is slight, the fracture 
should be treated conservatively with the expectation 
that growth will correct the slight deformity. If the dis- 
placement is marked, open operation is indicated and this 
should be done as soon as practicable after the injury; 
but the head of the radius should not be removed as is 
recommended in adults for the same type of fracture 
agreement with Grossman, 1923, Sever, 1925, DeWaard, 
(32) 1926, Pfab, 1929). 

In children the head can be manipulated or picked out 
and put back in its normal position on the neck and held 
in position by placing one or two sutures of fine catgut 
in the periosteum of the neck and then suturing the an- 
nular ligament around it. In this operation it is important 
that the elbow and forearm be placed in a position in 
which the head is fairly stable on the neck (a flexion of 45 
degrees in a midposition between pronation and supina 
tion in my cases). After the head is placed in position, 
the forearm should not be moved until the wound is closed 
and the posterior plaster mold has hardened. This is of 
great importance, so slight movement may not displace 
the head, which is fixed very insecurely on the neck. 

Within the past year I have replaced the head in 2 
cases in children and both now have approximately norma! 
motion in flexion, extension, pronation, and supination, 
normal power in the forearm and no pain. I have not 
attempted to replace it in adults. 

The only contribution I feel I have made is the replace 
ment of the head in children. In the literature I have 
not found that this has been done. 


Krom the chronological review above given it 
is evident that the advisability of replacing the 
radial head and neck to correct malalignment has 
been advocated by an increasing number of au- 
thors since 1923. 
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CASE REPORTS 

Case 1. B. L., S. M. H. No. 62879, aged 11 years, 
white, schoolgirl, entered emergency division Strong Me 
morial Hospital, July 8, 1932. Twelve hours previously 
the patient tripped and fell on the floor on her extended 
and pronated left forearm. There was immediate pain and 
inability to use the elbow. The patient was brought to 
the hospital because, after 12 hours, the pain had still not 
abated. The past history was irrelevant. She had never 
previously broken any bones. General physical examina- 
tion showed a well developed and nourished girl of 11 
years. The various systems were negative. The left elbow 
was held in go degrees’ flexion with the forearm midway 
between pronation and supination. The forearm was sup- 
ported by the right hand. There was moderate swelling 
about the elbow joint. Passive flexion and extension of 
the elbow were possible to 90 degrees and 145 degrees, 
respectively, without discomfort. Only a few degrees of 
passive supination were possible because of pain. There 
was marked pain on gentle pressure over the head of the radius 
with referred pain to the distal end of the radius. No abnor 
mality in contour of the radial head could be made out. 
Roentgenograms of the left elbow showed a fracture of 
the left radius just below the proximal epiphysis with 
definite lateral and anterior displacement of the proximal 
fragment (Fig. 1). 

Laboratory findings: Haemoglobin, So per cent; whit 
blood cells, 7,800; urine, clear, yellow, acid, specilie gray 
ity, 1.010; albumin, negative; sugar, negative; microscopic, 
few white blood cells; Wassermann reaction, negative. 

Treatment. An open reduction was done at once undet 
ether anesthesia. A linear incision was made on the lat- 
eral side of the forearm with its midpoint over the radial 
head. An impacted fracture of the radial neck was found. 
This had resulted in a displacement, anteriorly and lat 
erally, of the radial head. The deformity was corrected 
by leverage with a periosteal elevator at the line of frac- 
ture (Fig. 2). The impaction gave stability to the frag 
ments. No internal fixation was used. ‘The periosteum 
was closed with interrupted silk sutures. The remainder 
of the wound was closed in layers with the same suture 
material. The elbow joint was immobilized in 90 degrees’ 
flexion and full supination with a posterior plaster splint. 
The wound healed per primam. 

The splint was removed at the end of 3 weeks. Physical 
therapy by means of baking, massage, and gentle passive 
motion, was commenced. 

after operation the patient had a perfectly 
normal elbow joint (igs. 3 to 6). 

CaAsE 2. P. L., S. M. H. No. 65243, aged 7 years, white 
schoolgirl, entered the Strong Memorial Hospital emer 
gency division, September 15, 1932. Patient fell one hour 
before admission. The fall had been stayed by the pro 
nated right hand, the elbow being in complete extension 
The past history was irrelevant. She had never broken 
any bones previously. General physical examination 
showed a well developed and nourished girl of 7 years 
The various systems were normal with the exception of 
the right elbow. The right elbow joint was held in go de 
grees’ flexion with the forearm in complete pronation 
There was moderate swelling of the region with ecchymosis 
On palpation there was an abnormal prominence in the 
region of the radial head and on gentle pressure over this 
area the patient winced with pain. Passive flexion was 
possible to 70 degrees and extension to 160 degrees without 
undue discomfort. Attempts at passive supination were 
painful and markedly limited. ‘The patient complained of 
referred pain over the distal end of the radius as much as 
that produced by pressure of the index finger applied over 
the radial head and neck. 





534 


Laboratory findings were normal: hemoglobin, 91 per 
cent; white blood cells, 8,400; urine, clear, yellow, alkaline; 
specific gravity, 1.005; albumin, negative; sugar, negative. 
The sediment showed an occasional white blood cell. 
Wassermann reaction was negative. 

Roentgenograms revealed a fracture of the radius just 
below the proximal epiphysis, with lateral and anterior 
displacement of the radial head (Fig. 7). 

Treatment. On entry a closed reduction was attempted. 
This was not successful. Eight hours later an open reduc- 
tion was done under ether anesthesia. A 3 inch curved 
incision with its midpoint over the head of the radius and 
convexity toward the olecranon was made on the lateral 
side of the forearm. The head of the radius was found to 
be broken off completely and displaced anteriorly and 
laterally. It was replaced by gentle leverage with a peri- 
osteal elevator between the fragments. The fragments 
remained in apposition even when the forearm was pro- 
nated or supinated or the elbow flexed or extended (Fig. 
8). No internal fixation was used. The annular ligament 
was repaired and the wound closed in layers with silk. A 
posterior plaster splint was applied to immobilize the 
forearm in 90 degrees’ flexion and full supination. The 
wound healed per primam. The patient was discharged 
from the hospital on the eighth day after operation. 1Im- 
mobilization was continued for 4 weeks. Splint was then 
removed and the patient encouraged to use the arm. No 
physiotherapy was used. 

Two months after the operation the patient had com- 
plete range of motion in the radiohumeral joint (Figs. 9 
to 12). Roentgenograms showed healing at the level of 
fracture. 

CasE 3. J. B., S. M. H. No. 68235, aged 11 years, 
white, schoolboy, entered Orthopedic OPD of Strong Me- 
morial Hospital, November 29, 1932. Two hours before 
entry the patient had been shoved out of a chair by an- 
other schoolboy. He fell upon his flexed left elbow. There 
was immediate pain in the elbow on attempts at motion. 
The past history was irrelevant. He had never sustained 
any fractures previously. Physical examination showed a 
well developed and nourished boy of eleven years. The 
various systems were normal. The left elbow revealed slight 
swelling. The forearm was supported by the right hand. 
The elbow was held in 90 degrees’ flexion; the forearm 
midway between pronation and supination. Passive flexion 
and extension were limited by pain to 90 and 120 degrees, 
respectively. Passive supination was possible through about 
25 per cent normal range. It was accompanied by definite 
crepitus over the radial head and caused pain referred to 
the region of the radial head and to the distal end of the 
radius. Gentle pressure over the radial head elicited no 
crepitus but caused referred pain to the two regions men- 
tioned. No abnormality in contour of the radial head 
could be palpated. 

Roentgenograms showed a separation of the proximal 
epiphysis of the left radius, displaced into the joint as if 
hinged posteriorly to the radius. There was an associated 
hair line fracture without displacement through the lateral 
epicondyle of the humerus (Fig. 13). 

Laboratory findings: hemoglobin, 76 per cent; white 
blood cells, 8,450. Urine, cloudy, yellow, specific gravity, 
1.014, alkaline; albumin, negative; sugar, negative; micro 
scopic, occasional epithelial and white blood cells. Wasser- 
mann reaction was negative. 

Treatment. The patient was admitted to the hospital on 
the following day and an open reduction was done under 
nitrous oxide gas-oxygen-ether anesthesia. A linear inci- 
sion, 314 inches long, was made on the lateral side of the 
elbow with its midpoint over the radiohumeral joint. The 
joint was opened. On doing so there was an escape of 25 to 
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30 cubic centimeters of thick dark blood. The epiphysis 
was found displaced far posteriorly and completely 
separated from the radial shaft except for a small posterior 
hinge. With some difficulty it was replaced in normal rela 

tionships with the radial neck. It was found to be quite 
unstable except when the forearm was placed in supination 
and the elbow in complete extension. This kept the epiphy 

sis wedged between the radial neck and the capitellum of 
the humerus (Fig. 14). The capsule of the joint was closed 
with interrupted silk sutures and the wound, in layers with 
the same suture material. The elbow joint was immobilized 
in complete extension and the forearm in supination, with a 
posterior plaster splint. The wound healed per primem 

One week after operation the elbow joint was gently flexed 
to 90 degrees without anesthesia and a posterior plaster 
splint was applied. Roentgenograms following this r- 
vealed that the epiphysis had remained in normal positiin 

Three weeks after operation this splint was removed «id 
the patient encouraged to use the arm. No physiotherapy 
was used. 

Two and one-half months following injury the patient 
had complete flexion in the elbow, extension, 175 degrees; 
supination, 90 per cent; and pronation, normal (Figs. 1 
18). The patient had no symptoms, on motion crepi(us 
could be felt in the joint. The X-ray negatives at this tin 
showed the epiphysis in normal position. There wer 
several minute bone fragments in the joint interpreted 
being due to small fragments broken off at the origina 
injury. 


SUMMARY 


Restoration of function in groups A and b 
with relation to treatment given: 


I. Group A. Fractures within the radiohumeral 
joint. 
A. Fractures of the radial head. 
1. Linear and chip fractures with little or no 
displacement. 
a. Treatment: Immobilization at 90 « 
grees’ flexion with full supination 14 to 
28 days, followed by massage. 

(1) Result: All motions normal or only 

slight limitation in one or more 
Linear and comminuted fractures with dis 
placement of one or more fragments. 
a. Treatment: See A, 1. 

(1) Result: Moderate to severe limita 
tion in pronation and supination, 
usually involving flexion and exten 
sion. 

(a) Can be improved only by lit: 
resection of radial head and 
neck. 

Treatment: By immediate operative 

correction of deformity. Three weeks 

immobilization as above. Baking and 
massage. 

(1) Result: Minimum to moderate 
limitation in one or more motions 
Probable prevention of resection of 
radial head and neck. 

Treatment: If immediate operation 

reveals that deformity cannot be 

rected, then radial head and neck sh 

be resected. 

Displacement of radial epiphysis. 
a. Treatment: Immediate operative «1 
rection. ‘Two to 4 weeks’ immobilization 
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May or may not be followed by physio 

therapy. 

(1) Result: Little or no limitation in 
pronation and supination. Flexion 
and extension normal. 

. Treatment: Conservative treatment al- 
ways followed by definite impairment of 
function in two or more directions. Fre- 
quently requires resection of radial head 
and neck. 

4. Linear fractures from radial head into neck. 

a. Treatment: See A, 1 and A, 2. 

(1) Result: See A, 1 and A, 2. 

l1. Group B. Fractures outside the radiohumeral 
joint. 

A. Fractures of the radial neck between the !evel 
of the synovial membrane attachment and the 
insertion of the biceps tendon. 

1. With minimum or no malalignment. 

a. Treatment: Immobilization, 90 degrees’ 
flexion and full supination, 2 to 4 weeks, 
followed by baking and massage. 

(1) Result: Little or no limitation of 
function in any motion of radio- 
humeral joint. 

With definite malalignment. 

a. Treatment: Operative correction of de- 
formity. Immobilization, 90 degrees’ 
flexion, full supination 2 to 3 weeks, may 
or may not be followed by massage. 

(1) Result: Little or no limitation in 
pronation and supination. Flexion 
and extension of the elbow normal. 

. Treatment: Conservative. 

(1) Result: Invariably leads to disabil- 
ity which can be improved only by 
resection of radial head and neck. 

III. Group C. It is obvious that the variations men- 

tioned are included in the summary of groups A 

and B. 


CONCLUSIONS 

Traumatic swelling on the lateral aspect of the 
elbow joint should direct attention to examina- 
tion of the head and neck of the radius. 

Intra-articular or extra-articular relationships 
which are detrimental to the restoration of func- 
tion of the radiohumeral joint cannot be favor- 
ably influenced by manipulation and _ fixation. 
Immediate mobilization has been found equally 
detrimental to the restoration of function of this 
articulation. 

The limitation of function which invariably 
follows these generally employed conservative 
measures has led to the necessity of frequent re- 
section of the radial head and neck. 

The head and neck of the radius are essential 
for stability of the elbow joint and maintenance 
of the normal carrying angle of 10 degrees. 

The removal of the radial head and neck may 
improve pronation and supination, but it is al- 
ways followed by deformity in terms of an in- 
creased carrying angle, and relative instability 
of the elbow joint. 
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Fig. 1, left. Case 1. Tracing of roentgenograms of left 
elbow on admission. July 8, 1932. 

Fig. 2. Case 1. Tracing of roentgenograms of left elbow 
after operation. July 9, 1932. 


Fig. 3. Case t. Flexion 5 months after operation. 
Fig. 4. Case 1. Extension 5 months after operation. 
Fig. 5. Case 1. Supination 5 months after operation. 
Fig. 6. Case 1. Pronation 5 months after operation. 


This paper is presented as additional evidence 
in support of the premise that immediate opera- 
tion is indicated for the correction of (1) dis- 
placed radial epiphyses, (2) displaced fragments 
of the radial head (removal if necessary), and 
(3) malalignment of fragments in fracture of the 
radial neck. 

Pressure with the index finger over the affected 
radial head and neck produces referred pain at 
the distal end of the radius. On the first observa- 
tion of this clinical sign the severity of the pain 
directed the making of roentgenograms to deter- 
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Fig. 13, left. Case 3. Tracing of roentgenograms of | 
elbow on admission. November 29, 1932. 

Fig. 14. Case 3. Tracing of roentgenograms of |: 
elbow after operation. December 3, 1932. 


Fig. 7, left. Case 2. Tracing of roentgenograms of right 
elbow on admission. September 15, 1932. 

Fig. 8. Case 2. Tracing of roentgenograms of right elbow 
after operation. October 14, 1932. 


ig. 9. Case 2. Flexion 3 months after operation. 

ig. 10. Case 2. Extension 3 months after operation. 
ig. 11. Case 2. Supination 3 months after operation. 
ig. 12. Case 2. Pronation 3 months after operation. 


mine the presence or absence of injury to the 
distal third of the radius. This observation has 
been made in 5 successive patients, including the 
3 which have been reported. We have found no 
report of this clinical sign in the 34 references 
quoted. 
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NEPHROPEXY 


PRESENT Day STATUS AND DESCRIPTION OF A NEW TECHNIQUE! 


CHARLES PIERRE MATHE, M.D., F.A.C.S., SAN Francisco 


brom the Urological Department of St. Mary’s Hospital and the Southern Pacific General Hospital, San Francisco 


AT the present time urologists of many dif- 
Fi ferent parts of the world have returned to 

the beneficent operation now known as 
nephropexy. Indeed, no operation has a more 
fascinating history. Its discovery was fore- 
shadowed when Rayer noted that relief from the 
symptoms of movable kidney could be obtained 
by rest in bed and by mechanical support in the 
form of a pad or belt. Beginning with this ob- 
servation surgeons began to make definite efforts 
to relieve this particular condition by surgical 
suspension of the kidney, assuring its permanent 
fixation in the proper position. However, due to 
mistaken choice of the operation for conditions 
not warranting its use in any way, surgeons in 
general came for quite a period to cast doubt on 
the value of the operation and succeeded in dis- 
crediting its value. However, the operation has 
survived. 

The first attempt to secure a movable kidney 
was that of Dr. Greensville Dowell, of Galveston, 
Texas, who, in 1875, attempted to secure the 
kidney by means of a seton. In 1870, Gilmore, 
another American surgeon, successfully removed 
a painful, atrophied, floating kidney from a 5 
months’ pregnant woman by the lumbar region; 
the second successful deliberate nephrectomy in 
history and the first surgical intervention on the 
kidney during pregnancy. In 1878 Martin popu- 
larized nephrectomy for the relief of movable 
kidney. Radical removal of the kidney gained 
some favor because it was an intervention that 
permanently cured the patient. It soon became 
apparent, however, that this radical operation 
sacrificed a relatively healthy kidney, could not 
be performed when the opposite kidney was 
damaged or involved by stone formation and 
when renal mobility was bilateral. With these 
facts in mind, Hahn, in 1881, conceived the idea 
of fixing the kidney by sewing the perirenal fat 
to the walls of the lumbar incision by suture. He 
called this operation nephrorrhaphy. Eight years 
later Le Dentu wrote his excellent work entitled 
“ Affections du Rein et des Uretéres” in which he 
devoted an entire chapter to surgical suspension 
of the kidney and in which he stated that the 
term nephrorrhaphy led to confusion as it signi- 
fied suture of the kidney itself. For fixation of 


the mobile kidney to the posterior abdominal wal! 
by suture he introduced the term ‘“‘nephropexy’ 
which came from the Greek meaning to fix and 
to coagulate. This term was soon adopted anc 
has been universally employed since that time 
Hahn’s original operation consisted of suturing 
the fatty capsule to the muscles of the lumbar in 
cision. Although this operation did not give last 
ing results, it paved the way to the perfection o: 
various types of operations that permanently 
relieved the patient. Surgeons soon began lending 
their efforts to the invention of numerous an 
ingenious methods of nephropexy. Many of thes 
were never adopted or were soon given up fo1 
methods that afforded the highest percentage ot 
lasting fixation. After the operation had beer 
perfected so that the percentage of failures had 
been reduced to a minimum, surgical suspension 
became exceedingly popular. Some _ surgeons 
eager to follow the new fashion, little heeded the 
criteria for operation advised by Albarran and 
many other sane thinking urologists, namely pain, 
obstructive phenomena and _gastro-intestinal 
symptoms, and began fixing movable kidneys 
that were causing no symptoms. Thus, then, 
nephropexy soon became the finishing touch, the 
master stroke of nearly every abdominal opera- 
tion: The result—and a quite logical result—was 
that in many instances the operation gave little 
relief because it had been depended upon to relieve 
renal obstruction that did not exist. But this ex 
perience at once led numerous surgeons to give up 
the operation entirely. And thus the pendulum 
swung far and wide to such an extent that th 
patient suffering from severe attacks of Dietl’s 
crisis due to strangulation of a movable kidney 
had difficulty in obtaining this due surgical relief 
Unfortunately, nephropexy is still held in dis 
repute by certain surgeons and urologists, who 
in recent publications, emphasize the failure o 
this operation in cases in which as usual it ha 
been wrongly applied, and these surgeons, eithe 
willfully or blindly, fail to recognize its unques 
tionable beneficent results in the numerous case 
to which it is being intelligently and more cor 
rectly applied. 

At the present time most of the surgeons per 
forming nephropexy fix the kidney by means 


1 Read before the Section on Urology of the San Francisco County Medical Society, August 30, 1932. 
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utures taken through its substance or fibrous 
apsule or secure it by suture of the partially re- 
ected fibrous capsule. Some surgeons employ 
ands of muscle, fascia, or tendon secured from 
he surrounding structures in order to perform 
xation. Suspension by support from below ob- 
ained by closure of the renal fossa by approxima- 
ion of the perirenal fascia, fatty capsule and 
veritoneum, also has its advocates. Others em- 
jloy the combined method of fixation in which 
hey fix the kidney by sutures passed through the 
apsule, the parenchyma (Papin) or partially re- 
ected fibrous capsule, and secure additional sup- 
sort from below by massing the renal fascia and 
veritoneum. 

At the present time there seems to be some con- 
usion as to the choice of the operative procedure 
io be employed in the relief of movable kidney 
presenting symptoms, and these symptoms, it 
may be remembered, are pain, gastro-intestinal 
disturbances, nervous phenomena and the per- 
sistent infection of the kidney resulting from 
faulty drainage. Very recently some surgeons, 
notably Hess, Herbst, and others, claim that dener- 
vation or renal sympathectomy, alone, will re- 
lieve the patient of the symptoms of movable kid- 
ney. While this procedure unquestionably re- 
lieves the pain associated with this condition, it 
should be reserved for those cases of nephralgia in 
which faulty drainage due to stasis plays a minor 
role, if any. Nephropexy is the operation of choice 
in patients in whom movable kidney is causing 
marked symptoms, certainly in those in which the 
lowered position of this organ causes faulty drain- 
age and persistent infection of the kidney, and in 
those who cannot tolerate abdominal belts and 
mechanical supports. 

The development of urography by means of 
which renal ptosis, ureteral angulation and back 
pressure changes in the kidney can be actually 
demonstrated on the X-ray film afforded the 
clean cut scientific evidence necessary to point 
out the true indications for this operation with 
the result that surgeons no longer need be guided 
by misleading palpatory evidence. And further- 
more, the quite recent intensive work on the ureter 
has revived and has again justified this beneficent 
operation which was almost lost to the profession. 

At the present time urologists of many differ- 
ent countries of the world have added their guid- 
ing influence in the development of nephropexy. 
In England we find Bell; in France, Marion, 
Chevassu, Papin, Heitz-Boyer, and Legueu; in 
Germany, von Lichtenberg; in Spain, Sanchez 
Covisa, Cifuentes, and Miraved; in Cuba, Ledén, 
and in our own United States, the late B. A. 
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Fig. 1. First step: A, Entire kidney is freed and de- 
livered into the incision. The upper ureter is freed (ure- 
terolysis) in order to eliminate any pressure that might be 
exerted thereon by aberrant vessels or fibrous bands 
B, Ureter dissected free. 


Thomas, Bransford Lewis, Peacock, Fowler, 
Lowsley, Bissel, Burford, Hinman, Scholl, Squier, 
Deming, and Mathé. All of these men have added 
their bit to replace nephropexy on a sane and 
scientific basis and to make it take its proper im- 
portance among surgical interventions on the 
kidney. 

But of course the ideal operation for surgical] 
suspension of the kidney should be one that ac- 
complishes fixation of the kidney in the renal 
fossa in a sufficiently high position by which free 
drainage from the kidney is assured and by which 
all kinks in the ureter can be obliterated. In re- 
checking various methods in vogue for this pur- 
pose the author observed that in some instances 
the kidney had not been fixed in a satisfactorily 
high position to make possible the best drainage 
and freedom from kinks in the ureter. This led 
the author to devise a new method for the regu- 
lation of the height of suspension of the kidney, 
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Fig. 2. Second step: Illustrates denervation or renal sympathectomy. The sympathetic nerve 
fibers are easily located on the superior surface of the renal artery or its main branches where 
they are severed. Exposure is facilitated by retracting the vein with a small retractor. 


and by which one could replace this organ in an 
ideal anatomical situation, assuring perfect drain- 
age and lasting relief of symptoms. This method 
consists of fixation of the organ high up in the 
renal fossa by taking sutures in the fibrous capsule 
of the kidney and attaching them above the 
eleventh or twelfth rib. 

Before describing this method it is well, in 
order that the need for a new and more satis- 
factory scheme of suspension may be fully under- 
stood, to review the methods of surgical suspen- 
sion by means of the fibrous capsule which have 
formerly been employed. It is interesting that all 
through these various and very similar methods 
it is possible to follow the fascinating history of 
an idea as it proceeds little by little to its present 
form as illustrated in the “present-day technique 
and status of nephropexy.” 


Bassini, 1881, was the first surgeon to fix th 
kidney by means of its capsule. In the same yea 
Robert Weir, of New York, independently carrie: 
out a similar technique to that of Bassini in per 
forming the first recorded nephropexy in th 
United States. In 1888, Duret, of Lille, propose: 
his method of fixation by the fibrous capsul« 
These surgeons emphasized the fact that on 
should fix the kidney by passing sutures throug 
the more resistant true capsule rather tha 
through the rather loose fatty capsule. Asa resu! 
of experimental work conducted by Bassini, 188. 
Vanneufville, 1888 and Tuffier, 1889, in which | 
was definitely proved that fixation by means < 
sutures passed through the parenchyma of th 
kidney caused no lasting damage to this orga! 
surgeons soon began fixing the kidney by meat 
of sutures passed through its substance. Th 
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Fig. 3. Third step: A triangular twenty day chromic catgut suture is passed through 
the fibrous capsule on the anterior surface of the upper pole of the kidney leaving two 
outer bridges on the convex surface of the kidney. 


method of suspension gained considerable favor 
and fixation by means of sutures passed through 
the capsule of the kidney was not revived until 
the beginning of the twentieth century, when 
Goelet, in 1902, described his method and de- 
clared that it was not necessary to pass sutures 
through the kidney substance nor was it wise to 
remove its fibrous capsule in order to secure fixa- 
tion. 

While Goelet was working on this method 
of securing the prolapsed kidney, Max Brédel of 
Baltimore, well known anatomical artist, devised 
his triangular suture later known as the Brédel 
stitch which was passed through the renal cortex 
and fixed to the quadratus lumborum muscle. 
Howard Kelly soon adopted Brédel’s triangular 
Suture of fixation by the fibrous capsule and was 


among the foremost kidney surgeons of the United 
States tc point out the beneficent results obtained 
by performing nephropexy in indicated cases. 
His guiding influence and keen judgment has 
done much to place nephropexy on a firm basis 
in this country 

Although Kelly’s method has given him and his 
numerous pupils excellent results, the author ob- 
served in checking his personal results from its 
use by pyelography that the kidney was not al- 
ways fastened in a satisfactory position. Like- 
wise the other methods heretofore described by 
which the kidney was fixed by sutures taken in 
its fibrous capsule gave excellent result in many 
cases, yet in some instances it did not replace the 
kidney high enough in its fossa nor in its normal 
anatomical position. These very uncertain ele- 
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MATHE: NEPHROPEXY 


A. 

Fig. 6. A, Pyelogram taken of a patient aged 31 years, 
presenting second degree renal ptosis. In the pre-operative 
pyelogram one remarks the lowered position, torsion of 
the kidney, and early hydronephrosis. B, Pyelogram taken 


ments of the old operations which led the author 
to seek to devise a more satisfactory operation, 
one by which the kidney can be fixed at any 
height desired, by which it is entirely freed from 
the surrounding structures and assuring that the 
upper portion of the ureter can be readily exposed. 
This last is to eliminate any back pressure on the 
tube from adhesive bands or aberrant vessels 
which left untouched might defeat the purpose of 
the operation. 

As may be seen, the idea which threads through 
all the efforts of these many surgeons was the idea 
that a means could be discovered by which a 
satisfactorily high suspension could be achieved 
and maintained, a lasting fixation of the movable 
kidney in a position which would insure good 
drainage of urine and relief from symptoms. With 
this idea as a goal, the author perfected a tech- 
nique which he recommends and presents in de- 
tail as a successful and beneficent method for 
satisfactory suspension and fixation of movable 
kidney. 


B. 


6 months after the author’s method of nephropexy. Note 
high fixation in the normal anatomical position by which 
the ureter has been straightened and good dependent 
drainage of the kidney assured. 


AUTHOR’S METHOD OF NEPHROPEXY 

The usual curvo-linear Albarran incision is 
made extending from the costovertebral angle to- 
ward the anterior superior spine. The kidney is 
entirely freed from the surrounding structures, 
(nephrolysis) delivered into the incision and 
liberated from sclerizing fibrosis or fibrolip- 
omatosis that might be present usually due to an 
accompanying perinephritis. A triangular 20-day 
absorbable chromic catgut suture is taken in the 
anterior and posterior surface of the kidney either 
in the region of the upper pole, the mid region, or 
in the junction of the mid region and lower pole 
depending on the height of fixation desired. The 
triangular suture is taken in the renal capsule in 
such a manner as to leave two outer bridges on 
the surface of the kidney and in the most advan- 
tageous position where it would counteract forces 
tending to bring the kidney to a lower level. The 
direction of the suture is made so that it is at right 
angles and not parallel to the framework of the 
cortex (Fig. 3). Suspension at a greater height 
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Fig. 7. 


\, Female, aged 52 years, presenting marked gastro-intestinal symptoms, nervous disturb- 


ances, and repeated attacks of Dietl’s crises. In the pre-operative pyelogram, taken in the dorsal posi- 
tion, one notes bilateral third degree ptosis with marked kinking of the ureter and hydronephrosis. B, 
Pyelogram taken after operation demonstrating satisfactory fixation of both kidneys in high position, 
unimpeded drainage of the kidney and regression of hydronephrosis. 


can be obtained by placing the sutures lower 


down in the kidney. These sutures are more 
easily passed through the musculature above the 
twelfth rib by employing a Reverdin needle where 
they are ligated separately. In cases requiring 
very high suspension the upper anterior and pos- 
terior sutures are tied above the eleventh rib and 
in passing the Reverdin needle downward in order 
to draw up the fixation suture, it is well to keep 
close to the posterior surface of the anterior wall 
of the thorax in order to avoid injury to the pleura. 
In this way one can obtain high fixation of 
the kidney thereby taking up any slack that 
might exist in the ureter, assuring straightening 
of any kinks that might be present in this tube. 
A third suture is taken in the posterior surface of 
the kidney about 2 centimeters below the upper, 
posterior suture, and is anchored to the muscula- 
ture below the twelfth rib in order to steady the 
kidney and in order to prevent torsion or lateral 
displacement of this organ. The upper portion of 
the ureter is routinely dissected free from the sur- 
rounding structures (ureterolysis) in order to 
eliminate any pressure that might be exerted 
thereon by aberrant vessels, fibrous bands, etc., 
which, left untouched, might defeat the purpose 
of the operation. In cases presenting an unusual 


amount of pain, denervation of renal symp 
thectomy is also performed. This consists 


severing the sympathetic nerve fibers which are 
usually found to course along the superior surface 
of the renal artery and its main branches. F\- 
posure of the renal artery is facilitated by r- 


tracting the renal vein with the use of a sm: 
retractor which is shown in Figure 2. 


In cases in which there is a concomitant pe: 
nephritis in which the fibrous capsule consists © 
a thickened, indurated, sclerotic shell, partia 


decapsulation is performed in order to relie 


strangulation of the kidney. A small lonyi- 


tudinal incision is made in the capsule on the a 
terior convex surface of the lower pole of | 
kidney. The capsule is partially stripped and t! 
is sufficient to release the kidney and does not 
any way interfere with the integrity of that px 


f 


tion of the renal capsule on which the fixati : 


sutures are taken. A soft rubber tissue drain 
placed against the posterior surface of the lov 


pole of the kidney and it is brought out throu | 


the upper portion of the skin incision. It 
gradually withdrawn about a centimeter e: 
day, in such a way that at the end of a week i 
entirely removed. The patient is kept in bed 


the Trendelenburg position for 3 weeks assuri ¢ 
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‘sion of the kidney to the walls of the renal 
: in a high position. 
he results obtained from employing this 
10d on numerous cases in St. Mary’s Hospital, 
e French Hospital, and in the Southern Pacific 
eral Hospital in San Francisco have been very 
factory. Routine postoperative pyelographic 
'y has demonstrated that the kidney had been 
nanently fixed in a sufficiently high position 
vhich the ureter had been freed of kinks and 
good dependent drainage of urine was 
iitely established. Relief from symptoms by 
employment of this method has surpassed the 
of all other methods formerly employed by 
author. 
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THE PRESENT 
DIUM 


STATUS OF RA- 
THERAPY IN CANCER 
OF THE UTERUS 


ADIUM therapy at the present time is 

being weighed in the scale of expe- 

rience against surgery in the treat- 

ment of cancer of the uterus. In considering 

the value of a mode of treatment, it is essen- 

tial that we differentiate clearly cancer of the 

cervix from cancer of the fundus. In about 

10 per cent of cases, cancer originates in the 

cavity of the fundus uteri usually as adeno- 

carcinoma. Cancer of the fundus is more fre- 

quent after the menopause, the mean age in- 

cidence being 8 years more than in cancer of 
the cervix. 

The ordinary panhysterectomy gives an 
average 5 year cure rate of 60 per cent in these 
cases and is therefore the method of choice, 
but unfortunately on account of senility, 
obesity, diabetes, 
many of these patients are poor surgical 


cardiovascular disease, 
risks, so that we must resort to intra-uterine 
radiumtherapy and X-ray, which give a cure 
rate closely approaching surgery. Probably 
in these patients the ideal method is to com- 


bine radiationtherapy and surgery \ 
possible. 

In cancer of the cervix all authorities ; 
that surgery is of little avail unless the ra 
operation of the Wertheim or Schauta ty 
employed. This operation can be done 
in cases classed as operable. For the in: 
able class, which includes more than 5c 
cent of those seeking relief, surgery has 1 
ing to offer. 

In competent hands radiumtherapy 
bined with high voltage X-ray in adva 
cases gives results which are fully equal t: 
5 year results obtained in surgery in 
“operable” 
rate being less than 2 per cent as compare 
the 8 to 17 per cent in radical surgery. 
the “inoperable cases” 
an average 5 year cure rate of 12 to 18 


cent and has in the majority of cases a deti: 


value in the palliation and prolongatio: 
life. 


A 5 year cure rate of approximately 


per cent may be obtained in cancer of the « 
vix uteri by either radical surgery or radi 


therapy in all those applying for relief. In 
early cases in which the disease is limite: 
the cervix, a 50 per cent or better 5 year « 
rate may be expected. 

The radical Wertheim operation reqt 
skill and experience to be properly perfor: 
and it must not be confused with the u 
operation of complete or panhysterect 
which is frequently done for carcinoma 0! 
cervix. The difference between an ordi! 
hysterectomy and the radical operation 
be readily understood when compared 
simple mastectomy and the modern rai 
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patients, the primary morta 


hen 


radiumtherapy give 
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ope ition for carcinoma of the breast. Simple 
hys erectomy for cancer of the cervix is fol- 
lov 1 by fatal recurrence in nearly 100 per 
cer of cases. 

e safe use of radium, however, requires 
jue nent and experience. A thorough under- 
ste ling of its action and an appreciation of 
th: omplexities of its safe and efficient appli- 
cal n is necessary, otherwise we assume a 
responsibility in not giving these sul- 
fer s the full benefit of our present day 
kno vledge. If a correct dosage and filtration 
is ued the cancer cells will be destroyed, but 
nol ‘he normal tissues. If too great a dosage 


gra ¢ 


and insufficient filtration is employed, the 
normal structures will also be destroyed pro- 
ducing extensive necrosis, septic absorption, 
hemorrhages and fistulas, and perhaps death. 
If too small a dosage is used there will be a 
failure to destroy all the cancer cells. 

Radium is therefore a two-edged weapon 
and proper training and experience in the 
treatment of cancer of the uterus by radium 
therapy is just as essential as in surgery. 

Madame Curie has called attention to the 
great dangers of the improper use of radium, 
and Regaud has sounded a warning that “‘it is 
necessary to have much experience to obtain 
from this method of treatment all the good 
that it may give without the evil that it may 
do.” 

The difficulties of the safe employment of 
radium may be likened to Virgil’s lines,— 

“There on the right her dogs foul Scylla hides, 


Charybdis roaring on the left presides.” 


GEORGE GRAY WARD. 


COMPOUND FRACTURES 
COMPOUND fracture nearly always 
+ places the surgeon “on the horns of a 


i . r 
dilemma.”’ Two problems confront 
him: first, a broken bone, the treatment of 
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which suggests one fairly well recognized set 
of procedures; and, second, a wound of the 
soft parts, usually infected, calling for an- 
other generally accepted mode of treatment. 
Unhappily, these indicated methods of treat- 
ment are frequently contradictory, and the 
problem arises thus: Shall the wound be 
treated first, and then the fracture; or shall 
the fracture receive primary consideration? 
Or can the two be treated simultaneously? 

Our teachings here have lacked harmony. 
To some men treatment of the wound is al- 
ways primary; the fracture itself can wait. 
Others, especially orthopedic surgeons, have 
been unwilling to neglect the fracture and 
have attempted various compromises in the 
effort to treat both the fracture and the 
wound at once. It is apparent, however, that 
neither the one policy of treating the wound 
first and then the fracture, nor the other of 
endeavoring to treat both at once—that is to 
say, if the wound is treated by the usual anti- 
septic methods now in vogue—has given us 
the results that should be obtained in such 
cases. Recent developments in the manage- 
ment of compound fractures and other in- 
fected wounds suggest, however, that com- 
bined treatment of fracture and_ infected 
wound is possible, and that such a plan of 
treatment conforms to sound surgical prin- 
ciples. We shall return to a discussion of this 
plan later. 

First, let us summarize the fundamental 
principles of therapy in compound fractures. 
In the treatment of all fractures, as fractures, 
the attempt is made, first, to effect an imme- 


diate restoration to correct length and position 
of the fractured part; second, to maintain that 
correct length and position during the period 
of healing; and, third, to afford complete rest 
to the injured part, both to preclude muscle 
spasm and pain and to facilitate the healing 
process by avoiding disturbance of the forces 
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of repair. To make these principles effective 
we employ various devices which will insure 
rest, immobilization, and maintenance of cor- 
rect position with an eye to ultimate restora- 
tion of function. 

Our treatment of the wound, apart from the 
fracture, has called for compliance with other 
principles of therapy. These include, first, 
primary asepsis or antisepsis to exclude or re- 
duce infection; second, drainage; and third, 
wound treatment to prevent, reduce or con- 
trol infection of the wound. But here arises 
the dilemma! The usual methods of treating 
the wound conflict with what we know should 
be the correct treatment of the fracture, and 
in the methods now generally employed there 
is no solution of this conflict. 

Some surgeons, as we have said, prefer to 
treat the wound first and the fracture secon- 
darily. This means delay in reducing the frac- 
ture, disturbance, for antiseptic dressings or 
treatment, of whatever fixation or immobiliz- 
ing apparatus is used, irritative movement of 
the injured and inflamed part, frequent expo- 
sure of the wound surface to injury and infec- 
tion, and, too often, failure to obtain union 
of the fracture, or union in malposition. 

Of those methods, hitherto employed, which 
attempted a compromise and endeavored to 
deal with fracture and wound at the same 
time, we can say only that it has been our 
observation that they have sacrificed the best 
principles of treatment for one or the other, 
and have led to results as poor as those de- 
scribed above. To afford access to the wound, 
control in splints has been sacrificed and there 
has been no true immobilization. There has 
thus been no efficient maintenance of fracture 
fragments, no real protection against muscle 
spasm, and no provision for rest for the pa- 
tient. Moreover the wound itself—and here 
is the chief reason for failure—has been treated 
too much. We have failed to appreciate that 
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the wound surface also requires protection and 
rest, and that frequent flushings and dressings 
do more harm than good. Those comproniise 
methods of treatment, therefore, which cal! for 
complicated splinting devices arranged to ) er- 
mit daily or more frequent dressing of the 
wound, or plaster-of-Paris casts with 1: rge 
windows to allow for the insertion of Ca: 
Dakin tube dressings and irrigations, fai to 
observe principles of fracture therapy w! ich 
are fundamental: rest, immobilization, | ro- 
tection against new infection, and the ot! ers 
which have been listed. 

Our own experience with the treatmen 
osteomyelitis in all its forms has convince: 
that both the fracture and the wound in 
fected compound fractures can be treated \ 
full observance of the correct surgical pri. ci- 
ples which we have outlined. We have dem ‘n- 
strated that frequent dressings, irrigations, 
other disturbances of the wound are unne: :s- 
sary; indeed, they violate these principles. !y 
dispensing with such procedures we are ale 
to control both the fracture fragments and ‘he 
patient, and to facilitate healing of the wound. 
We use plaster-of-Paris casts combined with 
our method of “‘closed drainage’’; the wound 
is packed open with sterile vaseline gauze, 
while the fracture is controlled when necessary 
by ice tongs, pins, or moleskin traction straps 
which are included in the plaster cast. Nor do 
these devices have to be disturbed at any time 
during the course of treatment. These re 
really effective as traction and immobilizing 
devices. 

It may be admitted that skeletal devi es 
used in conjunction with Thomas splints : 1d 
Balkan frames have, in the hands of fract ‘re 
specialists such as Sinclair and Pearson, : 1d 
in such special fracture clinics as the one at 
the Massachusetts General Hospital, gi en 
satisfactory results. But this has depen ed 
largely upon the exceptional skill in t! :ir 
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inal application and the careful supervision 
sughout treatment made possible by the 
| of after care we developed in a few of the 
i tary hospitals in 1918-1919. With most 
eons, however, due to a lack of similar 
in applying the original apparatus, to 
culty of controlling the patient during 
tment, and to all of those factors which 
| to separate the patient from his original 
nding surgeon, this sort of treatment leads 
oor results. 
~ome surgeons, too, have been able to show 
go.| functional results in patients whose frac- 
tur. fragments were permitted to heal in mal- 
position, but it can hardly be argued that this 
is a safe course to follow routinely. Several 
writers have urged less-than-perfect reduc- 
tion, particularly in children, on the theory 
that compensatory adjustment of both length 
and position will occur in the course of growth. 
Even in adults occasional good results may be 
had. Extensive studies indicate, however, that 
healing in correct anatomical position must be 


obtained if a high percentage of good func- 
tional results is to be expected. And in view 
of the widespread use of the X-ray in check- 
ing results and the growing frequency of suits 
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for malpractice, it is becoming increasingly 
evident that we must make a better showing 
— anatomically and functionally —- than we 
have in the past. 

We believe, then, that we are now in a posi- 
tion to fulfill simultaneously the surgical re- 
quirements for sound treatment of compound 
fractures and their associated infected wounds. 
We believe that there should be a more exten- 
sive use of these fundamentals of surgery: 
first, adequate primary reduction of the frac- 
ture itself; second, primary cleansing of the 
wound by d¢bridement; third, provision for 
“closed drainage,” that is, efficient drainage 
under a well-fitting plaster cast; fourth, fixa- 
tion by means of efficient skeletal devices in- 
cluded and immobilized in plaster of Paris; 
and fifth, discontinuance of programs of fre- 
quent antiseptic flushings or dressings which 
disturb the healing wound and, all too often, 
introduce new and secondary infection. It has 
been shown that such a plan of treatment can 
be well standardized and used routinely. Ii 
this is done the results of treatment will afford 
us all, both patients and surgeons, consider- 
ably more satisfaction than they have in the 
past. H. WINNETT? OrR. 
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NROM a perspective of three centuries it 
} sometimes seems strange that so many 
years should have elapsed between the 
founding of Harvard College in 1636 and the 
beginnings of medical education there in 1782. 
It should be remembered, however, in the first 
place, that at the time the New England colonies 
were settled, the science of medicine was in chaos 
the world over. The soundest medical training 
which was to be had was an apprenticeship with 
an older physician of intelligence and experience. 
Didactic teaching was merely supplementary to 
practical but fragmentary experience. Such a 
situation persisted until within the memory of 
men now living. 

In the second place, the poverty of most of 
the early settlers and the sparse and scattered 
nature of the population almost precluded sole 
dependence on medicine as a livelihood. Usually 
the minister had a smattering of medicine, either 


picked up by chance observation or as a result 
of the brief medical studies often included in the 


courses of theology.! Until well into the eight- 
eenth century, the majority of non-clerical physi- 
cians were farmers in the intervals of their pro- 
fessiona] duties. Further, the University shared 
in the general stringency and its funds barely 
sufficed for the support of its three professors.” 

With the great awakening of interest in science 
which took place in the middle of the eighteenth 
century, it was but natural that some thought 
should be given to the establishment of medical 
teaching at Harvard. Gifts of medical books, 
unatomical specimens and the like began to be 
recorded and it seems obvious, though nowhere 
expressly stated, that the officers of the College 
had in mind instruction in some branches of the 
study of medicine. In 1770 Ezekiel Hersey, a 
physician of Hingham, left one thousand pounds 
to the College for the express purpose of aiding 


1Thus Cotton Mather, a clergyman, was largely responsible for the 
introduction of small pox inoculation in Boston by Dr. Zabdiel Boylston 
at almost the same time that Lady Wortley Montague initiated the 
practice in England 

2Occupying the chairs 
guages, respectively 


of divinity, mathematics, 


and oriental lan- 


in the support of a professor of anatomy 
physic.* About this time also, dissections be; 
to be carried on in a rather clandestine way 
groups of undergraduates. The actual found 
of a chair of anatomy was delayed, however, | 
haps for lack of a suitable incumbent, but dou 
less also on account of the unsettled polit 
situation, until 1782. The lamentable condit 
of the military medical services during the Re 
lution was fresh in everyone’s mind; med 
schools had been founded in Philadelphia anc 
New York; New England was entering upo: 
period of prosperity; and John Warren had 
peared upon the scene. 

John Warren, the first of four generati 
of the same name’ to serve the Harvard Medi: 
School, was the younger brother and _ pupil 
Dr. Joseph Warren, who refused the title 
surgeon general of the Massachusetts forces 
die in the ranks at Bunker Hill. John War 
himself rendered invaluable services as sup 
intending surgeon to the military hospital 
Boston, at the age of 24 years. In the army, 
had met Morgan, the founder of the Universi 
of Pennsylvania Medical School, and was fami! 
with Morgan’s inspiring book on the needs a 
methods of medical education. Although 
formal education in medicine was scanty, he h 
a profound knowledge of anatomy, in additi 
to rare ability as a surgeon and teacher. Wi 
these gifts he combined the imagination to p|) 
an institution for the future needs of the c 
munity, and the courage and persistence to fi 
for it against all obstacles. Willard, the presid 
of the College, turned to him for advice in for: 
lating a program for the new courses in medici 
and there was little surprise (though much en 
among his colleagues when he received the 
pointment of professor of anatomy and surg 
on November 22, 1782. 

8This bequest dwindled during the Revolution and the Herse 
fessorship of anatomy and physic was endowed in 1792 by his ¥ 
and his brother. 


4J. Mason Warren, the third in line, though an outstanding sur 
had no connection with the Harvard Medical School. Thomas D 
Parkman professor of anatomy from 1883 to 1910, was also a 
descendant of John Warren 
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Fig. 1. John Warren—Hersey Pro- 
fessor of Anatomy and Surgery, 1782- 
1815. 


Fig. 2. 


1815-1847. 


The new professor’s duties 
proved arduous. During the 
4 months’ course of lectures, 
he had to leave a busy practice 
and drive from Boston to Cam- 
bridge—then a long journey. 
He did his own dissecting, de- 
livered a lecture often lasting 
3 hours, and returned. In addi- 
tion, he had to provide the 
cadavers, some of which, it is 
to be feared, were come by in 
devious ways. 

Two other professors were 
appointed a little later. The 
professor of theory and prac- 
tice of physic was Dr. Benja- 
min Waterhouse. He was alsoa 
young man, the nephew of Foth- 
ergill of London, and largely trained abroad. A 
rather confused picture of his personality has been 
handed down to us. There can be little doubt 
but that he was pompous and quarrelsome, but 
this should not make us forget his scholarly at- 
tainments, which were ahead of his day. He 
championed the cause of vaccination, for ex- 
ample, and won local recognition of its virtues 
at a time when the remainder of the world was 
incredulous—the first important scientific achieve- 
ment of which the new school could boast. 

The third member of the medical faculty was 
Dr. Aaron Dexter, professor of chemistry and 
materia medica—a distinguished physician and 
able teacher. 

A student who attended—or at least bought 
tickets for—the 4 months’ course of lectures and 


John C. Warren 
Professor of Anatomy and Surgery, 


Fig. 4. John Warren 
fessor of Anatomy, 1910-1928. 
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Hersey Fig. 3. John Collins Warren 
Moseley Professor of Surgery, 1899- 


1907. 


demonstrations given by these 
three gentlemen, in addition to 
the regular college course, re- 
ceived the degree of Bachelor of 
Medicine. To acquire a doc- 
tor’s degree he had to go abroad 
to study.! Meager as this train- 
ing seems, when judged by 
modern standards, it was not 
very different from the type of 
instruction offered in the Old 
World. There was, for example, 
only one medical college in 
England and the course con- 
sisted of 72 lectures. 

A new standard of medical 
education was formulated in 
the early years of the nine- 
teenth century by two young 
men, just returning from studies abroad: Dr. 
John Warren’s son, John Collins Warren, and 
James Jackson. They were of about the same 
age and had come to form a close friendship 
while studying at St. Thomas’ in London un- 
der William and Astley Cooper—-a friendshi > 
which lasted throughout a long lifetime. Warre1 
resembled his father: he was an energetic, de- 
termined reformer, a teetotaler, and a scientist 
of rigid standards. Jackson, ‘“‘the beloved physi- 
cian,” had a more serene, warmer, and more 
sympathetic temperament. The difference is re- 
flected in their published works. Warren’s mas- 
terpiece is his Surgical Observations of Tumours 
(1837), perhaps the ablest treatise on surgical 


Associate Pro 


JA few honorary degrees were awarded, chiefly to established prac- 
titioners. 





Fig. 5. The Massachusetts Medical College, 1815. 


pathology of the pre-microscopic era. Jackson’s 
Letters to a Young Physician (1855) are a series 
of essays on the philosophy and art of clinical 
medicine, quite unsystematic but charming and 
full of hints of value to every physician now as 
then. Warren among other achievements recorded 
the first successful operation for goiter in this 
country, founded the School’s pathological mu- 
seum and performed the first operation under 
ether in public. Jackson recommended the open 
air treatment of tuberculosis and described al- 
coholic neuritis. Both had high ideals of medical 
practice and education, and their talents were 
mutually complementary. 

Largely through the efforts of the Warrens, 
Jackson, and a few other open minded physicians, 
the necessity of further provision for clinical 
instruction was impressed on the Corporation of 
the University. At this time, the only institu- 
tion in the vicinity available for clinical instruc- 
tion was the almshouse in Boston. On this ac- 
count and because of the greater number of 
physicians in the larger city, it seemed expedient 
to move the medical institution there. The 
change was made in 1810. The younger Warren 
had already been appointed his father’s assistant, 
and now Jackson was made professor of clinical 
medicine. The lectures were given in rented 
rooms “‘over the store of White, the druggist, at 
49 Marlborough Street.”! Two years later Water- 
house resigned, no longer on speaking terms with 
the rest of the faculty, as the result of an un- 
fortunate controversy, and Jackson was appointed 
to the chair of theory and practice of physic in 
his place. 

The city almshouse was lamentably deficient 
for teaching purposes, and the temporary rooms 
in which medical lectures were held were thor- 
oughly unsatisfactory. In 1810, Jackson and 
Warren circulated an appeal for funds to build 
a suitable General Hospital, but donations came 


1Now Washington Street. 





SURGERY, GYNECOLOGY AND OBSTETRICS 






slowly. Petitions to the State legislature and to 
the Corporation of the College for a more suit- 
able building for didactic instruction were granted 
in 1814, and the following year a small, but for 
the period, well equipped school was completed 
on Mason Street, near the Common. As the 
State had contributed so largely to its expenses, 
its name was changed from ‘The Medical In 
stitution of Harvard University” to “The Mas 
sachusetts Medical College.” Harvard contri!) 
uted a small sum to its maintenance and had 4 
correspondingly small control over its affairs 
For the most part it was a private venture 
financially unprofitable—on the part of the Fa 
ulty, which undertook to meet the upkeep «| 
the building and materials for instruction out 
of fees received directly from students. 

The death of John Warren, the founder of t!y 
school, occurred in the same year. 

In 1821, the Massachusetts General Hospita! 
was finally built. The story of this institution, 
which has played so large a rélein the development 
of medicine in America, will be told in a later 
article in this series. The facilities for clinica! 
instruction now became equal to any in the 
country and pupils were attracted from all parts 
of the United States. 

An important accession to the faculty of this 
period was Jacob Bigelow, professor of materia 
medica. He was a man of broad culture and 
many interests, a botanist as well as a physician, 
the founder of the great Mt. Auburn cemetery 
(the first of its kind in the country) and the 
father of Henry Jacob Bigelow. His most note 
worthy medical contribution was his paper on 
Self-Limited Diseases, which went far towari 
bringing an end to the days of “a pill for ever, 
ill.” 

Even with the new equipment and an unusual!) 
able group of lecturers, the lack of a longer course 
and of individual study made itself felt. To meet 
this need, a number of private medical schools 
arose during the first half of the century. While 
they varied greatly in quality, some of the bet 
ter ones grew to be recognized as contributing 
greatly to medical education. The most famous 
one, the Tremont Street Medical School, which 
included in its faculty such renowned teachers as 
Oliver Wendell Holmes, Henry J. Bigelow, Jei 
fries Wyman, and Charles and J. B. S. Jackson, 
finally incorporated into Harvard as the Summe: 
School. 

Aside from inevitable changes in the facult) 
which cannot be reported here, the school con 
tinued without fundamental change until 184° 
In that year, three important events occurre« 








to 
it- 
ed 


or 











ig. 6. Oliver Wendell Holmes, Parkman Professor of 
Anatomy and Physiology, 1847-1882. 


The first, which marked the beginning of a new 
era in medicine, was the demonstration of the 
anesthetic properties of ether. The sordid per- 
sonal details of this magnificent discovery are 
familiar to all and need not concern us further. 
The two others were of local significance only 
but represented a turning point in the history 
of the school. One was the transfer to a new 
building, and the other was the accession of a 
group of brilliant young men to the faculty. 

It had been obvious for some time to everyone 
concerned that the little building on Mason 
Street, in spite of enlargements, was too small 
for its purpose. Money was accordingly advanced 
by the University to build a new one, and was 
to be repaid by the proceeds of the sale of the 
old. The balance still owing was to be paid off 
gradually by the faculty of the medical school. 
Accordingly, a much more commodious building 
was erected on the site of the present out-patient 
department of the Massachusetts General Hos- 
pital, on land presented to the school by Dr. 
George Parkman, a wealthy practitioner. Three 
years later it was the scene of his murder by 
Dr. John Webster, Erving professor of chemistry. 
But that is a story aside from our present nar- 
rative. 

About the time that the School moved to its 
new quarters, three new professorships were 
created, one combining anatomy and physiology, 
one of anatomy alone, and one of pathology- 
the first in the country. The significance of this 
change was not alone that further instruction 
Was given in the fundamental, preclinical sciences. 
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Fig. 7. Henry J. Bigelow, Professor of Surgery, 1829- 
1882. 


A greater innovation was that the new professors 
did not merely teach in the intervals of private 
practice, but devoted all their working hours to 
study and instruction—the beginning of the full 
time system. The choice of men to be thus hon- 
ored was particularly happy. Oliver Wendell 
Holmes was chosen for the chair of anatomy and 
physiology, Jeffries Wyman for that of anatomy, 
and John B. S. Jackson for that of pathology. 

No more than a hint can be given here of 
Holmes’ many sided genius. He was probably 
the wittiest lecturer that has ever adorned the 
University. Anatomy is still enlivened by some 
of his apt metaphors and droll comparisons. He 
was beloved by his students and in turn consid- 
ered no labor too great which would simplify 
his subject or make it more interesting. He had 
talent for original observation and invention, as 
is shown by his essay ‘On the Contagiousness 
of Puerperal Fever” (1843), by his demonstra- 
tion of the cells in bone (1847) and by his in- 
genious stethoscope and student’s microscope. 
But he preferred teaching. In addition to anat- 
omy and physiology, he lectured on microscopy 
and psychology. In 1857, he founded The At- 
lantic Monthly with James Russell Lowell and 
from that time on became increasingly engaged 
in literary pursuits. 

Jeffries Wyman was also a good teacher, but 
his chief interest was in his anatomical laboratory. 
He was an incessant worker and published no 
less than 175 articles on comparative anatomy. 
He was the first to describe and name the gorilla 
(1845), among other achievements. 
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John Barnard Swett Jackson was also a de- 
voted scientist. His publications are few, but he 
has left a monument in his arrangement of the 
Warren Anatomical Museum which was donated 
to the school in 1847. His catalogue of the 
Museum, published in 1870, is in reality a text- 
book of pathology. 

In 1849, Henry Jacob Bigelow was appointed 
to the chair of surgery. He was the first to publish 
an account of Warren’s operation under Morton’s 
ether and made many contributions to the sub- 
ject of anesthesia. His best known innovations 
in surgery are his method of reducing dislocations 
of the hip by taxis and his instruments for lithola- 
paxy. If his lectures lacked the sympathy and 
wit of Holmes’ or the scientific depth of Wyman’s, 
they made up for it in brilliance and wealth of 
demonstration. His clinical judgment and opera- 
tive dexterity were unsurpassed. Tall, handsome, 
well dressed, and driving a French chaise with 
horses in tandem, he was known by sight to 
every inhabitant of the city. He exercised a sort 
of benevolent tyranny over the school, hospital, 
and practice of surgery throughout New England. 

There was a gradual expansion and improve- 
ment in the School for the next two decades and 
the addition of such able practitioners to the 
faculty as George Cheyne Shattuck, Henry I. 
Bowditch, John Ware, Humphreys Storer, and 
Calvin Ellis. The Boston City Hospital was 


opened in 1864 and added its profusion of clini- 


cal opportunities to the resources of the School. 

The basis of operation of the School remained 
essentially what it was under Warren and Jack- 
son: a private institution supported by students’ 
fees with scarcely more than a nominal connection 
with the University. Original investigation was 
a by-product. The aim of the School was to 
supplement the instruction in practical medicine 
that could be acquired by assisting an older 
physician. The course of lectures was the same 
each year. To be examined for a degree in medi- 
cine, a candidate had to show that he had bought 
tickets for two such courses of lectures and had 
spent 3 years with a practicing physician. The 
examinations were given by the teachers who 
gave the courses and received the fees and the 
candidate needed to pass in only a majority of 
subjects to receive his degree. This was the case 
not only at Harvard--where fairly high standards 
were maintained -but throughout the country 
and in many schools with miserable equipment 
and commercial ideals. The Chicago Medical 
College in 1859 introduced a 3 year graded course 
with required hospital attendance, but this was a 
solitary example. 
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A protest was made in 1866 by James C. White. 
later professor of dermatology. He pointed out 
the low general standard of medical practice anc 
the fact that the only really qualified teachers of 
medicine were those who had gone abroad io 
study “where medicine seemed a strange, almosi 
a new science to them, and where years mig))t 
be spent in learning what was then taught in 
but a single subdivision of one of the old gener.| 
departments.” 

The real cataclysm came in 1870 following {\\« 
accession of Charles W. Eliot to the presiden 
of the University. He had a first hand knowledve 
of the methods of the medical school, as he }:\. 
acted as lecturer in chemistry there in 1856. 
description of the transformation could equ 
that which Holmes has left us: , 


Our new president, Eliot, has turned the whole Uni, 
sity over like a flapjack. There never was such a boulever:- 
ment as that in our Medical Faculty. The Corporation |). 
taken the whole management of it out of our hands, 
changed everything. We are paid salaries, which I rat! 
like, though I doubt if we gain in pocket by it. We hav. 
partly in consequence of outside pressure, remodeled | 
whole system of instruction. Consequently, we hay: 
smaller class, but better students, each of whom pays m 
than under the old plan of management. It is so curiou 
see a young man like Eliot, with an organizing brain, a { 
will, a grave, calm, dignified presence, taking the ribbon 
our classical coach-and-six, feeling the horses’ mout 
putting a check on this one’s capers, and touching that 01) 
with the lash—turning up everywhere, in every Facu 
(1 belong to three) on every public occasion, at every din 
orné, and taking it all as naturally as if he had been bho 
President. ... 


Reform was bitterly and doggedly opposed |) 
Bigelow and by those of the Faculty that owed 
their positions to him. In an able defense « 
the established position, Bigelow said on one 
occasion: 


Whatever else it may do or not do, a medical schoo! 
should aim first, then to give a plain, sound, solid edu: 
tion, without error, if without ornament. For, in the {1 
place, you cannot do better than this. It is the highes 
average development of which the mass of the mate: 
you are dealing with is susceptible, in view of the charac tc 
of its preliminary education and of the accepted th 
years’ term of study. In the next place, you need not 
better... . Without good judgment, for which educatio: 
not a substitute, if you fill the mind of the student w 
Chemistry and Physiology and Drugs, as leading ideas, 
chances are that he will apply this collateral, imperfec' 
applicable knowledge wrongly and that he will havi 
forget and abandon much of it before he gets down t 
working medical level. . . . Medical discovery is generé!!; 
not made by workers in chemical and physiological fie! 
but by subsequent and more purely medical workers, \ 
apply to disease the materials and results of such previ 
work. 


The school would be the loser if the simp'c, 
practical point of view here expressed were ¢\ 
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Fig. 8. The Harvard Medical School. 


lost sight of. Fortunately, it has not proved 
incompatible with the results of reform. 

Eliot had his way. The president of the Uni- 
versity became an active member of the faculty 
of medicine, and all appointments had to pass 
the Overseers and Corporation of the University. 
The school’s funds were received and disbursed 
by the university, though still under direction of 
the faculty. The course was lengthened to 3 
years, the length of the usual college course, and 
the instruction was graded for each class. Each 
student was required to perform a certain amount 
of laboratory and clinical work. Examinations 
were required to pass from one class to another 
and for graduation. The school was thus placed 
on a full university basis and the modern era of 
medical education was begun. 

The expansion of the faculty necessitated by 
the new order, and increased year by year up 
to the present, makes it impossible even to men- 
tion all the names of the procession of eminent 
practitioners, able scientists, and revered teach- 
ers, who maintained the standards set by the 
founders of the school. I can give only an out- 
line of the physical changes and developments 
in policy of the school and the more outstanding 
scientific discoveries of the last 60 years. 

The expansion of the curriculum brought about 
by the new order led to the creation of professor- 
ships of a number of specialties, at that time 
scarcely recognized in this country. Chairs of 
dermatology, mental diseases, and ophthalmology 
were established in 1871, occupied by White, 
Tyler and Williams, respectively. A particularly 


important development was the inauguration of 
a physiological laboratory for teaching purposes 
under Henry P. Bowditch in 1871—apparently 
the first one in America. Bowditch was made a 


full professor in 1876, and retained this title 
until 1906. 
Instruction was begun in other special subjects, 


such as pediatrics, laryngology, and otology, 
though on a smalier scale. As the school was 
now intended to replace teaching by apprentice- 
ship, the amount of individual instruction and 
section work underwent a progressive increase 
which still continues. Meanwhile, the tradition 
of didactic teaching by lectures and demonstra- 
tions was ably carried on by Francis Minot in 
medicine and David Cheever in surgery. 

The new order made the Grove Street build- 
ing immediately out of date. Fortunately, a large 
fund of gifts and bequests was available for the 
construction of a new one. Construction was 
begun in 1881 at the corner of Boylston and 
Exeter Streets, next to the site of the present 
Public Library. The total project cost over 
$300,000. The building was dedicated in 1883, 
the centenary of John Warren’s first lectures. 

A fourth year of instruction was made optional 
in 1881 and compulsory in 1891. The require- 
ments for premedical education were stiffened 
and an examination was given before matricula- 
tion. About this time, the Lying-in Hospital, the 
Children’s Hospital, and the Free Hospital for 
Women, in succession permitted instruction to 
students within their walls. The chairs of 
gynecology under Baker, of laryngology under 
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Knight, and of otology under Blake were all 
established in 1888. Bacteriology was recognized 
for the first time in this country by the appoint- 
ment of Harold Ernst as demonstrator in 1885 
and professor in 1895. Under his direction, J. 
Collins Warren prepared and used sterilized dress- 
ings in 1887. Two particularly famous depart- 
ments were established in 1893: those of pediatrics 
under Rotch and of orthopedics under Bradford. 
The same year, a department of diseases of the 
nervous system under James Putnam offered in- 
struction in neurology as well as in psychiatry. 
Among the outstanding teachers of this period 
were Thomas Dwight, in gross anatomy; Charles 
S. Minot, in embryology; Reginald Fitz, in medi- 
cine, and Maurice Richardson, in surgery. 

The requirements for admission to the medical 
school were increased in rgor to include the degree 
of A.B. or its equivalent. The step did not prove 
an unqualified success. It was felt by many 
members of the faculty that some students who 
for one reason or another were not able to spend 
4 years at college were in fact more desirable 
candidates than others who had complied with 
the new standards. Accordingly, in 1916 the re- 
quirements were altered to the extent that a man 
who had done the equivalent of 3 years’ college 
work and stood in the first third of his class 
would also be eligible for admission. This amount 
of flexibility has proved highly satisfactory. 

The fruits of expansion were seen in investiga- 
tive work as well as in instruction. The patho- 
logical and clinical picture of acute appendicitis 
was firmly established about this time by Fitz. 
Bowditch demonstrated the non-fatigability of 
nerve in 1892; Cannon took the first X-rays of 
the digestive tract in 1897, and Theobald Smith 
differentiated between human and bovine tu- 
bercle bacilli in 1898. During this period Rotch 
was developing his important percentage system 
of infant feeding. 

As the end of the century approached, it be- 
came obvious that the Boylston Street building 
was already growing too small. Funds were 
therefore again solicited for a more extensive 
plant. Something over $4,000,000 was collected, 
Morgan and Rockefeller being the largest donors. 
A tract was purchased just beyond the Fenway, 
at that time surrounded by most repellent dump 
heaps. Enough land was acquired to accom- 
modate the Dental School, Children’s Hospital, 
and a university hospital at a later date. The 
funds were raised and plans were made largely 
by J. C. Warren and H. P. Bowditch. 

A description of the beautiful group of five 
buildings which was completed in 1906 would be 
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superfluous. They still afford adequate space 
after a quarter of a century, and plans are ready 
to double their capacity if the necessity should 
arise. 

The need for a hospital intimately connected 
with the medical school had long been felt. \ 
bequest from Peter Bent Brigham became ayail- 
able for this purpose shortly after the opening of 
the new buildings. The hospital, called by his 
name, was built adjacent to the school and opened 
in 1913. About the same time, the Children’s 
and Infants’ Hospitals were moved to new buili- 
ings near the school. Just across the street, 4 
new Lying-in Hospital was built in 1924 and a 
most comfortable dormitory for students in 123. 
The sumptuous Beth Israel Hospital was opened 
the following year only a minute’s walk away. 
The opportunities for clinical instruction now 
offered at Harvard are equalled by few schools, 
in this country or abroad. 

Of recent scientific achievements, perhaps the 
most outstanding have been the contributions o/ 
Dr. Harvey Cushing to the surgery of the nervous 
system and physiology of the hypophysis; o/ 
Drs. George R. Minot and William P. Murphy 
on the treatment of pernicious anemia with 
liver; of Dr. S. Burt Wolbach on the etiology of 
Rocky Mountain spotted and typhus fever; ani 
of Dr. Hans Zinsser on the etiology of typhus 
The buffer system of the blood has been work! 
out by Dr. Lawrence J. Henderson, and Lr. 
Walter B. Cannon has filled out the gaps in the 
physiology of the sympathetic nervous system. 
The funds available for investigation have steadil\ 
increased and the extent of research projects now 
in progress is far beyond the scope of this paper 

The history of the Harvard Medical School has 
been one of constant growth—not so much in 
the number of students, for there were classes 
larger than the present ones in the Boylston 
Street days, but in resources, instructors, and 
investigators. The school already offers far more 
facilities for instruction than any one student can 
use. If growth continues, what will the school 
of the future be like? Will it become more and 
more an institution for research until medical 
education dwindles to a by-product? That would 
be a loss to research. Will it undertake to offer 
instruction to a larger number of students, by 
continuing formal instruction through the sum- 
mer as has been several times suggested? Per 
haps, but the proportionate increase in funds 
limited to research may continue nevertheless. 
Will it lay more emphasis on graduate study, 
not necessarily in classes, but by extending tic 
facilities of laboratories and clinics to increasing 
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numbers of qualified graduates who desire further 
special opportunity and individual instruction? 
We may be sure at all events that the School will 
not stand still. 

NotE.—Most of the material for this sketch has been 
drawn from Harrington’s compendious history (The 
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Harvard Medical School; a History, Narrative and Docu- 
mentary. New York: Lewis Publishing Co., 1905. 3 vols.) 
to which I gratefully acknowledge indebtedness. I have 
also drawn on biographies and shorter articles too numerous 
to mention in detail. Dr. David Cheever has been good 
enough to revise the manuscript and add many sugges- 
tions. 





THE SURGEON’S LIBRARY 


REVIEWS OF 


HE tenth Scientific Report of the Imperial Can- 

cer Research Fund' presents the results of in- 

vestigations conducted during the past 3 years 
by various members of the laboratory staff. 

Ludford found the lowering of resistance to the 
growth of transplantable tumors to be the result of 
some interference with the function of cells derived 
from lymphocytes and monocytes which segregate 
acid dyes. These cells are seen in large numbers 
around the margins of absorbing tumors and are 
particularly common in tumors that have been ex- 
posed to radiation. These observations indicate 
the possible danger in the treatment of cancer with 
colloids under circumstances in which the body may 
be offering some resistance to the malignant process. 

Ludford also studied the differential reaction of 
normal and malignant cells in vitro to Trypon blue 
and observed that malignant cells do not segregate 
this dye in the same manner as non-malignant cells 
when both are subjected to the action of the dye 
under identical conditions in tissue culture. The 
cells of filterable tumors fail to take the vital stain 
in vivo or in vitro whereas their non-malignant proto- 
types segregate the dye. Ludford suggests that the 
failure of malignant cells to segregate acid dyes 
may be due either to their impermeability to these 
substances or possibly to some peculiarity of me- 
tabolism possessed by the cancer cell. 

Fould studied the effects of vital staining upon 
the distribution of the Brown-Pearce rabbit tumor 
and discovered that tumors are rarely found in the 
spleen and are relatively uncommon in lungs and 
liver. Vital staining with Trypan blue greatly 
increased the incidence of tumors in all these organs 
after intravenous inoculation. The author suggests 
that the spleen in man resists the establishment 
of secondary deposits by a local mechanism. There 
is considerable evidence to support the view that 
the cells of the reticulo-endothelial system play a 
predominant rdéle in this mechanism. 

Cramer has studied the mode of action of radium 
upon precancerous lesions and finds that radium 
delays and sometimes inhibits the development of 
cancer in an area of skin which is the seat of a 
precancerous state. Investigations were made in 
an effort to determine whether the application of 
radium breaks down the resistance. of normal skin 


It TENTH SCIENTIFIC REPORT ON THE INVESTIGATIONS OF THE Im- 
PERIAL CANCER RESEARCH FuND. Under the direction of the Royal 
College of Physicians of London and the Royal College of Surgeons of 
England. London: Taylor and Francis, 1932 
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to the development of cancer. No evidence could 
be adduced to support this view. 

Cramer also conducted further studies upon the 
therapeutic action of radium and concludes that 
regression of tumors following irradiation occurs as 
the result of a combined effect upon the tumor cells 
and upon the tumor bed. These observations «re 
supported by Ludford’s cytological studies from 
which it appears that in addition to a direct action 
of radiation upon tumor cells, there is an important 
effect of radiation upon the stroma and particular|, 
upon the blood vessels. 

Interesting experiments are reported by Cra) 
tree upon respiration and carbohydrate metabolisin 
of irradiated tumor cells in vivo and in vitro. ‘Thi 
author finds that radium causes a lowering of the 
respiratory function of cells and to a certain ex 
tent of their glycolytic function also. Radium 
irradiation exerted no differential effect upon m 
tabolism of tumor tissue as against normal tissu 
The conception that tumor cells are inherent|\ 
more vulnerable than normal tissue fails to be sup 
ported by these studies. (Clinical and pathological 
evidence strongly support the view that certain 
tumor cells which we term radiosensitive are in 
herently more vulnerable to radiation than are 
normal cells.) Max Cuties 


HE sixth edition of Zachary Cope’s Early Diu 

nosis of the Acute Abdomen? bears evidence vo! 
both the author’s desire to keep the text up to dati 
and of the welcome reception that the book has 
received. The fact that no considerable alteration 
has been necessary is indicative of the firm ground 
upon which the work is based. As is so typical of 
the English school of surgeons, the author’s diag 
noses are based, in so far as possible, upon our 
knowledge of anatomy and physiology of the ab 
domen and its contents, with somewhat greatcr 
emphasis placed upon anatomy than upon physi 
ology. The book is not encumbered with numerous 
complicated tests or descriptions of questionalle 
and confusing diagnostic procedures, but contains a 
clear, practical, and concise discussion of the disease 
conditions which comprise the acute abdomen, or 
which may be confused therewith. The volume 
will long remain a classic monograph. 

MIcHakEt L. Mason 
2OxFoRD MeEpIcAL PuBLicaTIONS. THE EARLY DIAGNOsIS 0} 


AcuTE ABDOMEN. By Zachary Cope, B.A., M.D., M.S.(Lond.), F.R | 
(Eng.). 6th ed. New York and London: Oxford University Press, | 
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PROGRAM FOR THE 


CLINICAL CONGRESS PROGRAM IN BRIEF 
Sunday, October 8 
Health meeting, A Century of Progress. 


Monday, October o 
Hospital conference. 
Clinics in hospitals. 
Hospital conference. 
Surgical film exhibition. 
Fracture demonstration, illustrated. 
Presidential meeting. 


Tuesday, October 10 
Clinics in hospitals. 
Hospital conference. 
Surgical film exhibition. 
Fracture demonstration, illustrated. 
Clinics in hospitals. 
Demonstration in administration at hospitals. 
Surgical film exhibition. 
Symposium on treatment of fractures. 
Scientific session, general surgery. 
Scientific session, section on otolaryngology. 


Wednesday, October 11 
Clinics in hospitals. 
Hospital conference. 
Surgical film exhibition. 
Fracture demonstration, illustrated. 
State and provincial executive committees. 
Clinics in hospitals. 
Demonstration in administration at hospitals. 
Surgical film exhibition. 
Symposium on curability of cancer. 
Fracture demonstration, illustrated. 
Community health meeting—Chicago Stadium. 
Scientific session, general surgery. 


Thursday, October 12 
Clinics in hospitals. 
Hospital conference. 
Surgical film exhibition. 
Fracture demonstration, illustrated. 
Annual meeting of College. 
Clinics in hospitals. 
Demonstration in administration at hospitals. 
Reception at American College of Surgeons. 
Fracture demonstration, illustrated. 


1933 CLINICAL CONGRESS 


) 


IN CHICAGO 


8:15. 
S:15. 


Scientific session, general surgery. 
Scientific session, section on ophthalmology. 


Friday, October 13 

Clinics in hospitals. 
Surgical film exhibition. 
Meeting of new Fellows, class of 1933. 
Symposium on urological surgery. 
Fracture demonstration, illustrated. 
Conference on industrial medicine and traumatic 

surgery. 
Clinics in hospitals. 
Surgical film exhibition. 
Fracture demonstration, illustrated. 
Convocation. 


PY YNHE surgeons of Chicago will present for the 
| twenty-third annual Clinical Congress of the 
American College of Surgeons, October g +13, 

a program of clinics and demonstrations in the 
hospitals and medical schools that will provide a 
complete showing of the clinical activities in all 
departments of surgery in this great medical cen 


ter. They are keenly interested in outdoing all 
previous efforts, and in making its plans the 
Committee on Arrangements has the hearty co- 
operation of the clinicians in the medical schools 
and more than fifty hospitals that will participate 
in the clinical program. 

A schedule of operative clinics and demonstra- 
tions as prepared by the Committee is presented 
in the following pages. It will be noted that clinics 
are scheduled to began at 2 o’clock on the after- 
noon of October 9 continuing through the four 
following days with sessions both morning and 
afternoon. 

The clinical program contains many features of 
special interest including: (1) Cancer clinics 
demonstrating the treatment of cancer cases by 
surgery, radium and X-ray; (2) fracture clinics 
where modern methods in the treatment of frac- 
tures will be demonstrated; (3) clinics in trau- 
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matic surgery demonstrating the newer methods 
of rehabilitation by surgery and physiotherapy of 
patients injured in industrial, automobile and 
other accidents. 

The clinical program as published at this time 
is merely an outline or basis for the final program, 
as during the Congress the clinical program will 
be published daily in the form of bulletins promi- 
nently displayed on large bulletin boards at head- 
quarters at the Stevens Hotel. These bulletins 
will be posted each afternoon showing in com- 
plete detail the clinics to be given on the following 
day. The same material will be published in the 
Daily Bulletin for distribution to the visiting sur- 
geons early each morning. 

Special features of the general program. for the 
Congress include: (1) A conference on fractures 
on Tuesday afternoon arranged by the College 
Committee on the Treatment of Fractures; (2) a 
symposium on the curability of cancer on Wednes- 
day afternoon; (3) a symposium on urological 
surgery on Friday morning; (4) a symposium 
under the auspices of the Board on Industrial 
Medicine and Traumatic Surgery on Friday after- 
noon. Complete programs for these conferences 
and symposia appear in the following pages. 


CANCER IS CURABLE SYMPOSIUM 


An outstanding feature of this year’s Congress 

of great interest to all cancer workers and to 
the public as well—will be a symposium on the 
curability of cancer to be held in the ballroom 
of the Stevens Hotel at 2:30 o’clock on Wednes- 
day afternoon. This will be participated in by a 
group of clinicians who are especially interested in 
the treatment of this disease. Each speaker will 
record his five-year cures of cancer. Clinicians 
who participate will furnish incontrovertible evi- 
dence that cancer is curable, emphasizing that if 
all cases of cancer were treated in the incipient 
stage the annual cancer death rate of the United 
States might be reduced one-third or from 150,000 
to approximately 100,000. The program will be 
found on a following page. 

EVENING MEETINGS 

Programs for a series of seven evening meet- 
ings in the ballrooms of the Stevens Hotel will 
be found in the following pages. 

At the presidential meeting on Monday eve- 
ning, at which the president-elect Dr. William D. 
Haggard, of Nashville, Tenn., is to be inaugur- 
ated, a number of distinguished visiting surgeons 
from foreign countries are to be presented. 
Among those who have indicated their intention 
of being present are: Prof. R. Marshall Allen, 
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Meibourne, Australia; Dr. Lorenz Boehler, \j- 
enna; Prof. Dr. Eugen Kisch, Berlin; Prof. 
Rudolf Nissen, Berlin; Prof. Vittorio Putti, 
Bologna, Italy; Prof. Dr. Wolfgang Rosenthal, 
Leipzig, Germany; Prof. H. Beckwith White- 
house, Birmingham, England. A feature of this 
session will be the annual John B. Murphy ora- 
tion in surgery to be delivered by Dr. Loyal 
Davis, of Chicago, whose subject will be “The 
Story of a Master Surgeon.” 

At the annual Convocation of the College on 
Friday evening, at which the 1933 class wil! be 
received into Fellowship in the College, the Fel- 
lowship address will be delivered by Robert 
Maynard Hutchins, A.M., LL.D., president of the 
University of Chicago. The presidential address 
at the same session will be given by Dr. William 
D. Haggard, of Nashville, Tennessee. 

Two sessions of special interest to ophthial- 
mologists and otolaryngologists will be held in the 
north ballroom of the Stevens Hotel on Tuesday 
and Thursday evenings, at which meetings men 
of outstanding experience in these specialties wl! 
present and discuss papers. 


FRACTURE CONFERENCE AND DEMONSTRATION 


Under the auspices of the College Committee 
on the Treatment of Fractures, Dr. Frederic W. 
Bancroft, New York, chairman, a conference has 
been arranged for Tuesday afternoon at 2:30 in 
the ballroom of the Stevens Hotel. The detailed 
program therefor appears on a following page. 

The treatment of fractures will also be the 
subject of daily demonstrations in the Exhibition 
Hall as arranged by the Chicago Regional Fri 
ture Committee. Illustrated talks on fractures 
by members of this Regional Committee will be 
given twice daily at hours to be announced in 
the Daily Bulletin. 

Dr. W. Edward Gallie, of Toronto, will deliver 
the annual fracture oration on Wednesday eve- 
ning, his subject being ““The Treatment of Frac- 
tures Involving Joints.” 


CONFERENCE ON INDUSTRIAL MEDICINE 
AND TRAUMATIC SURGERY 


During the past three years the College has con- 
ducted investigations and surveys in large areas 
of the United States to ascertain present medical 
conditions in industry and to inform employers 
of adequate methods. Results of these surveys 
will be presented by investigators in the sympo 
sium at 2:30 Friday afternoon in the ballroom of 
the Stevens Hotel under the auspices of the Board 
on Industrial Medicine and Traumatic Surgery, 
of which Dr. Frederic A. Besley is Chairman. 





CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


Other papers in the symposium deal with the 
clinical aspects of injuries occurring in industry, 
and methods of rehabilitation of the injured, 
presented by surgeons of wide experience in this 
field. The complete program appears on one of 
the following pages. 


COMMUNITY HEALTH MEETING 


In recognition of its obligation to the public to 
provide authoritative information on modern 
surgery, better hospitals, and prevention of dis- 
ease, a community health meeting will be held on 
Wednesday evening, October 11, in connection 
with the Clinical Congress. For this purpose the 
Chicago Stadium, which will accommodate 
approximately twenty thousand, has been se- 
cured. A program appropriate for such an occa- 
sion has been prepared consisting of brief interest- 
ing talks on scientific medicine, health, and hos- 
pitals by speakers of note. The complete pro- 
gram for this meeting appears on another page. 


ANNUAL HOSPITAL CONFERENCE 


The program for the sixteenth annual hospital 
conference arranged by the Hospital Standardiza- 
tion Department of the College, as presented in 
the following pages, presents a group of interesting 
papers, round table conferences and practical 
demonstrations that deal with the important 
problems related to hospital efficiency. 

The conference opens at ro o’clock on Monday 
morning in the ballroom of the Stevens Hotel, 
continuing on Tuesday, Wednesday and Thurs- 
day. Papers will deal with the vital problems 
affecting administrative, professional and the 
nursing phases of hospital work, with particular 
emphasis directed toward professional standards 
and the highly important problem of medical 
economics. 

Sessions will be held in the ballroom of the 
Stevens Hotel on Tuesday, Wednesday and 
Thursday mornings, while for the afternoons an 
important and interesting series of demonstrations 
in several of the local hospitals dealing with 
departmental organization, management and 
function has been arranged. These clinics in hos- 
pital administration afford unusual opportunities 
for the visitors to see how local hospitals handle 
their daily routine, and, in comparison, to ap- 
praise the efficiency of their own methods. 

The program of the conference has been care- 
fully planned to give it a broad interest with a 
careful selection of subjects to be discussed by 
eminent authorities in the surgical and hospital 
lield. Greatly increased interest on the part of 
surgeons in both administrative and _ scientific 
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phases of hospital work has been evident in re- 
cent years. The program to be presented this 
year will be unique in providing a discussion of 
many subjects of importance to the three major 
groups of the hospital—medical, nursing and 
business. An opportunity is also afforded to 
chiefs of staffs, heads of departments and mem- 
bers of staffs to participate in a program dealing 
particularly with the care of the patient, and they 
may expect to benefit from an exchange of ideas 
with trustees, superintendents and others con- 
cerned with hospital administration. 


SURGEONS’ WEEK AT A CENTURY OF PROGRESS 


A Century of Progress has made an admirable 
and fitting contribution to medicine and surgery 
through the medical exhibits in the Hall of 
Science. Since the opening of the exposition 
many thousands of people have viewed these 
exhibits with intense interest and have gone 
home with a more rational viewpoint of scientific 
medicine. 

Another contribution by A Century of Prog- 
ress will be Surgeons’ Week, commencing Oc- 
tober 8, which will be opened by a large assembly 
in the court of the Hall of Science on Sunday eve- 
ning, when an appropriate and interesting pro- 
gram will be presented following the Arcturus 
ceremony. Among other interesting features of 


this program will be addresses by distinguished 


surgeons from Central and South America, 
Australia, Great Britain, and the Continent. 
Throughout the week at A Century of Progress 
talks and radio broadcasts will be given by Fel- 
lows of the College in connection with the daily 
program. All the Fellows of the College, their 
families and friends, are invited to attend the 
Sunday evening assembly in the court of the 
Hall of Science. 
STATE AND PROVINCIAL EXECUTIVE COMMITTEES 

A meeting of the State and Provincial Execu- 
tives Committees with officers of the College has 
been called for 11:30 o’clock Wednesday morning 
at the Stevens Hotel. This meeting is called for 
the purpose of obtaining information on which 
may be based the itinerary of the College for its 
sectional meetings and the desirable grouping of 
the states and provinces. 

EDUCATIONAL AND SCIENTIFIC EXHIBITS 

Departmental activities of the College will be 
demonstrated by means of a series of exhibits 
located in the Exhibition Hall. These include ex 
hibits by the Committee on the ‘Treatment of 
Fractures of which Dr. Frederic W. Bancroft, of 
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New York, is chairman; Committee on the Treat- 
ment of Malignant Diseases, Dr. Robert B. 
Greenough, of Boston, chairman; Registry of 
Bone Sarcoma, Dr. Dallas B. Phemister, Chi- 
cago, chairman; Cancer Clinics, in charge of Dr. 
Bowman C. Crowell, Associate-Director of the 
College; Hospital Standardization, in charge of 
Dr. Malcolm T. MacEachern, Associate-Director 
of the College; Department of Literary Research. 


TECHNICAL EXHIBITION 


An extensive technical and educational exhibi- 
tion under the direction of Mr. A. D. Ballou, 
General Manager of the Clinical Congress, will 
occupy the Exhibition Hall on the lower floor of 
the Stevens Hotel. This exhibition will include 
surgical instruments and apparatus of all kinds, 
hospital, laboratory, X-ray and other diagnostic 
and therapeutic equipment, medical books, phar- 
maceuticals, etc. A visit to the technical exhibi- 
tion will provide many suggestions for improving 
the environment of the surgeon, including the 
newest in physical, therapeutic and mechanical 
innovations. 


SURGICAL FILM EXHIBITION 


Throughout the week surgical motion picture 
films, both sound and silent, will be exhibited 
daily at the Stevens Hotel. This showing of films 
demonstrating clinical features of interest has 
met with popular acceptance in previous years. 
Many new films are to be shown. Detailed pro- 
grams will appear in the Daily Bulletin. 


MEETING OF NEW FELLOWS 


Candidates for Fellowship in the American 
College of Surgeons, class of 1933, will assemble 
in the grand ballroom of the Stevens Hotel at 
10 A.M. on Friday for the necessary instructions 
previous to receiving their Fellowships. 

RECEPTION AT THE COLLEGE 

A reception and tea for Fellows of the College, 
their ladies and guests of the Clinical Congress 
will be given on Thursday afternoon from 4 to 


6 o’clock at the American College of Surgeons, 
40 East Erie Street. 


REDUCED RAILWAY FARES 


In the states east and southeast of Chicago and 
in the eastern provinces of Canada, the railways 
have authorized reduced fares on the certificate 
plan on account of the Clinical Congress so that 
the total fare for the round trip will be one and 


one-third the ordinary one-way fare. To take 
advantage of these reduced rates it is necessary 
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to pay the full one-way fare to Chicago procuring 
from the ticket agent when purchasing ticket a 
convention certificate which certificate is to he 
presented at headquarters for the signature of the 
General Manager of the Clinical Congress and a 
visé of a special representative of the railways. 
Upon presentation of a viséd certificate to the 
ticket agent in Chicago not later than October : 7, 
a ticket for the return journey by the same rou 
as traveled to Chicago may be purchased at one 
third the one way fare. Tickets may be | 
chased between October 5 and 11 in the territ 
covered by this arrangement. The return 
ney must be completed within thirty days fri 
date of sale of going ticket. It is important 
note that the return trip must be made by | 
same route as used in traveling to Chicago, and 
that the certificate must be viséd at headquarters 
during the meeting and return ticket purchased 
not later than October 17. 

Reduction of fares does not apply to Pullman 
fares or extra fares charged for passage on certain 
trains. Ticket agents will supply detailed infor- 
mation with regard to dates of sale, rates, routes, 
etc. 

In the western and southwestern states, includ- 
ing the Pacific coast states and the western prov- 
inces of Canada, the railways have authorized the 
sale of round-trip tickets to Chicago at very low 
rates on account of A Century of Progress ani 
have not entered into the convention fare certili 
cate plan as outlined above for the eastern states 
Ticket agents should be consulted with regard to 
these special rates. 

Also, the railways in the eastern and south 
eastern states and eastern provinces of Canada 
are offering round-trip tickets at reduced rates on 
account of A Century of Progress. Particulars 
as to these special rates may be obtained from 
ticket agents. 

ANNUAL MEETING 

The annual meeting of the College will convene 
in the ballroom of the Stevens Hotel at 2 o’clock 
Thursday afternoon. Reports on the activities of 
the College will be presented by the officers aid 
chairmen of the standing committees, followed 
by the election of officers. 


HEADQUARTERS—HOTELS 


General headquarters for the Clinical Congress 
will be established at the Stevens Hotel, locate: 
on Michigan Avenue between Seventh and Eigh!h 
Streets. This hotel affords unusual facilities !or 
all activities of the Congress, as will be reme: 
bered by those who attended the Congress 1 





CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


Chicago in 1929. The grand ballroom on the 
second floor with other large rooms on the third 
floor and the exhibition hall have been reserved 
for the exclusive use of the Congress. All of the 
evening sessions, the hospital conference on Mon- 
day, the annual meeting, the cancer and fracture 
symposia will be held in the grand ballroom. The 
registration and information bureau, together 
with the bulletin boards on which will be dis- 
played the daily clinical program will be estab- 
lished in the exhibition hall together with the 
‘Technical Exhibition. 

Chicago has many fine, large hotels, several 
within walking distance of the headquarters 
hotel. A list of the hotels recommended by the 
Committee on Arrangements is presented here- 
with. While Chicago’s hotel facilities are very 
great and there should be no difficulty in secur- 
ing first-class hotel accommodations, it is neces- 
sary for those who expect to attend the Clinical 
Congress to reserve their hotel accommodations 
immediately, as A Century of Progress Exposi- 
tion is attracting to Chicago a very large number 
of visitors. 


ADVANCE REGISTRATION 


The hospitals of Chicago afford accommoda- 
tions for a large number of visiting surgeons, but 
to insure against overcrowding, the attendance 
will be limited to a number that can be comfort- 
ably accommodated at the clinics —-the limit of 
attendance being based upon the results of a 
survey of the amphitheaters, operating rooms, and 
laboratories of the hospitals and medical schools 
to determine their capacity for visitors. 
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CHICAGO HOTELS AND THEIR RATES 
Minimum Rates 
With Bath 
Single Double 
Ambassador, North State Street at Goethe $3.50 $6.00 
Auditorium, Michigan Blvd. and Congress 3.50 6.00 
Belden Stratford, 2300 Lincoln Park West 4 fore) 
Belmont, Sheridan Road at Belmont oo 
Bismarck, Randolph at LaSalle St........ fore) 
Blackstone, Michigan Blvd. and 7th St. 00 
Brevoort, 120 West Madison St 50 
Congress, Michigan Blvd. and Congress oo 
Drake, Lake Shore Drive and Michigan 00 
Edgewater Beach, 5300 Sheridan Road oo 
Great Northern, Jackson and Dearborn 
Knickerbocker, 163 East Walton 
LaSalle, LaSalle at Madison St 
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Morrison, 79 West Madison St. . ree er 
Palmer House, State and Monroe Sts..... 3.50 
Pearson, 190 East Pearson St .. 3.00 
Stevens, Michigan Blvd. bet. 7th and 8th.. 50 
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Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan provides an efficient means 
for the distribution of the visiting surgeons 
among the several clinics and insures against 
overcrowding, as the number of tickets issued 
for each clinic will be limited to the capacity of 
the room in which that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to 
meet the expenses of the meeting. To each sur- 
geon registering in advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exchanged for a general admission card upon 
his registration at headquarters. This card 
must be presented in order to secure clinic tick- 
ets and admission to the evening meetings. 


SYMPOSIUM: CANCER IS CURABLE 
Wednesday, 2:30 P.M.—Ballroom, Stevens Hotel 


RoBert B. GreenouGcu, M.D., Boston, Chairman, Com- 
mittee on the Treatment of Malignant Diseases, Pre- 
siding. 

General Subject of Curability of Cancer: 
Martin, M.D., Director-General. 
Cancer as an Arrestable Disease: CHARLES A. Dukes, M.D, 

Oakland, Calif. 

General Cases of Five-year Cures: Irvin ABELL, M.D., 
Louisville, Ky.; FRANK K. BoLaAnp, M.D., Atlanta, 
Ga.; JouN JosepH GALLIGAN, M.D., Salt Lake City, 
Utah; CHEVALIER Jackson, M.D., Philadelphia; 
Atson R. Kricore, M.D., San Francisco; CHARLES C. 
Lunp, M.D., Boston; DAMon B. PFEIFFER, M.D., 
Philadelphia; EuGeNeE H. Poot, M.D., and Joun A. 
Vieror, M.D., New York; H. Beckwith WuitrE 
House, M.S., F.R.C.S., Birmingham, England. 

Cancer of the Breast: MALVERN B. CLopton, M.D., 
St. Louis; E. Starr Jupp, M.D., Rochester, Minn.; 
JAMes Monroe Mason, M.D., Birmingham, Ala.; 
Joun T. Moore, M.D., Houston, Tex.; RicHarp R. 
SmitH, M.D., Grand Rapids, Mich. 


FRANKLIN H. 


Cancer of the Pelvic Organs and Breast: Brooke M. 
Anspacu, M.D., Philadelphia; HArry S. CrosskEn, 
M.D., St. Louis; WittiAm P. Hearty, M.D, New 
York; Cuarves C. Norris, M.D., Philadelphia. 

Cancer of the Pelvic Organs: JAMes C. Masson, M.D., 
Rochester, Minn.; Cart Henry Davis, M.D., 
Milwaukee. 

Cancer of the Cervix: 
Louis. 

Cancer of the Kidney, Bladder, and Prostate: 
L. KrRETSCHMER, M.D., Chicago. 

Cancer of the Rectum: Ropert C. 
Portland, Ore. 


GEORGE GELLHORN, M.D., St. 
HERMAN 


Corrry, M.D., 

Cancer of the Thyroid Gland and Large Intestine: Joun 
DEJ. PEMBERTON, M.D., Rochester, Minn. 

Cancer of the Thyroid: Martin B. 
Ithaca, N.Y. 

Malignant Bone ‘Tumors: 
New York. 


TINKER, M.D., 


WittiAm Bb. Corry, M.D., 
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CONFERENCES—SYMPOSIA—PUBLIC 


SYMPOSIUM: TREATMENT OF FRACTURES 


Tuesday, 2:30 P.M.—Ballroom, Stevens Hotel 
CHARLES L. ScuppER, M.D., Boston: Accomplishments 
and Ideals of the Regional Fracture Committees. 
Rosert H. KENNEDY, M.D., New York: Transportation 
of Early Long Bone Fractures; Co-ordination of the 
Activities of the Committee on the Treatment of 
Fractures of the American College of Surgeons with 
(a) the Red Cross, (b) the railroad association, (c) am- 
bulances and morticians. 

WitirAM J. Estes, Jr., M.D., Bethlehem, Pa.: The After- 
Care in Preventing Disabilities Following Fractures. 

IstpORE Coun, M.D., New Orleans: Clinical Examination 
versus X-ray Examination in Fractures During 
Childhood. 

FREDERICK J. Tees, M.D., Montreal: Dislocation of the 
Radiocarpal Joint. 

ARTHUR STEINDLER, M.D., Iowa City, Iowa: 
Disabilities of the Wrist and Fingers. 


Fracture 


COMMUNITY HEALTH MEETING 
Wednesday, 8:00 P.M. 

At 7:30—Organ prelude. 

Chorus of 1ooo nurses in uniform. 

Addresses of Welcome. Puitip H. Kreuscuer, M.D., 
Chairman of Committee on Arrangements, and 
AusTIN A. HaAypEen, M.D., President of Chicago 
Medical Society. 

WittrAm D. Haccarp, M.D., Nashville, 
American College of Surgeons, Presiding. 

Invocation. Dr. Lourts L. MANN, Rabbi, Chicago Sinai 
Congregation. 

The American College of Surgeons—Its Message for You. 
FRANKLIN H. Martin, M.D., Chicago, Director- 
General. 

Adding Years to Your Life and Life to Your Years. 
CHARLES H. Mayo, M.D., Rochester, Minn. 

Cancer—It is a Curable Disease. Burton J. Ler, M.D., 
New York. 

A Century of Progress in Scientific Medicine. GrEorGE W. 
CRILE, M.D., Cleveland. 

The Care of the Prospective Mother. C. Jerr MILLER, 
M.D., New Orleans 

Why Are You Nervous? 
Rochester, Minn. 

Saving Your Eyesight. 
Dallas, Texas. 

Doctors, Hospitals, and Patients. RoBErT JoLty, Houston, 
Texas. 


Chicago Stadium 


President, 


ALFRED W. Apson, M.D., 


Joun O. McReEyno.tps, M.D., 


SYMPOSIUM ON UROLOGICAL SURGERY 
Friday, 11:00 A.M.—Ballroom, Stevens Hotel 


Joun R. Cautk, M.D., St. Louis: Transurethral Surgery. 

FRANK Hinman, M.D., San Francisco: The Pathogenesis 
of Hydronephrosis. 

Joseru F. McCartuy, M.D., New York: The Prostate 
Gland—Its Place in General Medicine; Newer Con- 
ception of Diagnosis and Therapy. 

Discussion: HerMAN L. KretscumMer, M.D., and 
CHARLES MorGaAn McKenna, M.D., Chicago. 


MEETINGS 


INDUSTRIAL MEDICINE, TRAUMATIC SURGERY 
Friday, 2:00 P.M.—Ballroom, Stevens Hotel 


FrepDERIC A. BEesLEY, M.D., Chairman, Board on |)- 
dustrial Medicine and Traumatic Surgery, Presiding 

Will Industrial Medicine and Traumatic Surgery Have « 
Place in the National Industrial Recoveiy Act’ 
FRANKLIN H. Martin, M.D., Chicago. 

A Three Years’ Survey of Medicine and Surgery in 
Industry; Legislative Enactments and Other |) 
demnity Problems. M. N. Newautst, M.D., Chicago 

Preventive Health Measures in Industry as Revealed in 
a Three Years’ Survey. E. W. WILLIAMSON, M.])., 
Chicago. 

Injuries of the Chest. Cart A. Hepsiom, M.D., Chicay 

Acute Injuries of the Abdomen. WILLIAM O’N¢1)) 
SHERMAN, M.D., Pittsburgh. 

Trauma of the Spinal Column. Frep H. ALBEE, M.1)., 
New York. 

Cerebral Injuries. CHARLES BAGLEY, Jr., M.D., Baltimor 

Rehabilitation of the Injured. FREDERICK J. GAENSLEN 
M.D., Milwaukee. 

Co-operation of the Chief Surgeons with the Standardiz 
tion of Medical Service in Industry. JoHN R. Nrtsso 
M.D., Omaha, President of the Association. 


“A CENTURY OF PROGRESS” 


Sunday, 7:00 P.M .—Court of the Hall of Science 
Arcturus Ceremony. 


7:20-8:15 P.M. 
Rosert JoLtty, Houston, Texas, Master of Ceremoni 
Music—St. Luke’s Hospital Doctors’ Alumne Associatio) 
Orchestra. 
Chorus—1o00 Nurses in 
Association. 


Uniform, Chicago Hospita! 


8:15-10:00 P.M. 

J. BENTLEY Squier, M.D., New York, President, America: 
College of Surgeons, Presiding. 

Address of Welcome. Rurus Dawes, Chicago, President, 
“A Century of Progress.” 

Address of Welcome. WILiIAM ALLAN Pusey, M.l))., 
Chicago. Member, Executive Committee, and Chai: 
man, Section on Medical Sciences, “A Century 0! 
Progress.” 

Response to Address of Welcome and Appreciation of Wha! 
“A Century of Progress’ Has Done for Scientiti 
Medicine. GEORGE W. CriLe, M.D., Cleveland 
Chairman, Board of Regents. 

The American College of Surgeons and the Clinical Con 
gress. Introduction of Representatives from Oth: 
Countries. FRANKLIN H. MArtIN, M.D., Chicago, 
Director-General, American College of Surgeons. 

Greetings from Canada, Central America, South Ameri: 
British Isles, Europe, and Australasia. 

Surgery in the Past One Hundred Years. 
Haccarp, M.D., Nashville, Tenn. 

Surgery in the Next One Hundred Years. 
Mayo, M.D., Rochester, Minn. 

If You Were Sick—-One Hundred Years Ago and ‘Toda 
Robert JOLLy, Houston, Texas. 


WILLIAM !}) 


CHARLES I] 





CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


PROGRAMS FOR EVENING MEETINGS 
BALLROOM OF THE STEVENS HOoret At 8:15 


Presidential Meeting, Monday, October o 


Address of Welcome. Puitip H. Kreuscuer, M.D., Chairman of Committee on Arrangements. 

Introduction of Foreign Guests. FRANKLIN H. MArtIN, M.D., Director-General. 

Address of Retiring President: The Hippocratic Code and the New Deal. J. BeENrLEY Squier, M.D. 
New York. 

Inauguration of Officers. 

Inaugural Address: Surgery, the Queen of the Arts. Witt1Am D. Haccarp, M.D., Nashville, Tenn. 

John B. Murphy Oration in Surgery: The Story of a Master Surgeon. LoyaL Davis, M.D., Chicago. 


Tuesday, October 10 


(he Common Syndrome of Rupture, Dislocation and Elongation of the Biceps Brachii; an Analysis of 
Fifty Cases. EpGAR L. GitcreEst, M.D., San Francisco. 
Discussion: KELLOGG SPEED, M.D., and Paut B. MacGnuson, M.D., Chicago. 

Fracture Oration: The Treatment of Fractures Involving Joints. W. E. GALiig, M.D., F.R.C.S. (Eng.), 
Toronto, Ontario. 

Technique and Results of the Operative Lengthening of the Femur. Virrorto Purrt, Bologna, Italy. 
Discussion: WILLIAM R. Cussins, M.D., and BEverInGE H. Moore, M.D., Chicago. 


Wednesday, October 11 


Sympathectomy in Children. Davin Epwin Rosertson, M.D., Toronto, Ontario. 
Discussion: Epwin W. Ryerson, M.D., Chicago. 

Symposium on Vascular Diseases: 
Thrombo-Angiitis Obliterans (Buerger’s Disease). GEORGE E. Brown, M.D., Rochester, Minn. 
Ligation of Large Arteries. Mont RoGers Rep, M.D., Cincinnati. 
Discussion: R. W. McNEALy, M.D., and Greza pe Takats, M.D., Chicago. 

Mastopathia and Chronic Mastitis. H. Beckwith WuitTeHousE, M.S., F.R.C.S., Birmingham, England. 
Discussion: Max Cutter, M.D., Chicago. 


Thursday, October 12 


Symposium on Diseases of the Thyroid: 
Hyperthyroidism and Associated Diseases. GEorcE W. Crite, M.D., Cleveland 
The Treatment of Exophthalmos. Howarp C. NAFFzIGER, M.D., San Francisco. 
Tumors of the Parathyroid Glands. Epwarp D. CuurcHILi, M.D., Boston. 
Discussion: Harry M. RicuTer, M.D., and Lester Dracstept, M.D., Chicago. 


Convocation—Friday, October 13 
Invocation. 
Conferring of Fellowships 
Conferring of Honorary Fellowships. 
Presidential Address: Surgeon of the Wilderness—Ephraim McDowell. Wi_.tiAm D. HaGGarp, M.D. 
Nashville, Tenn. 
Fellowship Address. RoBERT MAYNARD Hutcuins, A.M., LL.D., President, University of Chicago. 


SECTION ON OTOLARYNGOLOGY 
Tuesday, 8:15 P.M.—North Ballroom, Stevens Hotel 
Otolaryngology’s Present-Day Economics. Burr R. SHurty, M.D., Detroit, Michigan. 
Discussion opened by RoBERT SONNENSCHEIN, M.D., and Austin A. HayneNn, M.D., Chicago. 
SECTION ON OPHTHALMOLOGY 


Thursday, 8:15 P.M.—North Ballroom, Stevens Hotel 
Removal of Orbital Tumors. W. L. BENEpIcT, M.D., Rochester, Minn. 
Discussion opened by RicHARD GAMBLE, M.D., Chicago. 
Surgical Correction of Ocular Disfigurement. MEYER WIENER, M.D., St. Louis. 
Discussion opened by SAMUEL J. MEyer, M.D., Chicago. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


ANNUAL HOSPITAL 


Ballroom, Stevens Hotel 

J. BENTLEY Squier, M.D., New York, President, American 
College of Surgeons, presiding. 

\ddress of Welcome: J. BENTLEY Squier, M.D., New 
York 

The 1933 Hospital Standardization Survey and Announce 
ment of List of Approved Hospitals: FRANKLIN H. 
Martin, M.D., Chicago; Director-General, American 
College of Surgeons. 

The Hospital Standardization Movement in Relation to 
the Practice of Internal Medicine: WALTER L. Birr 
RING, M.D., Des Moines, Iowa. 

Opportunities of the Surgeon and the Hospital in Promot 
ing Community Interest in the Proper Care of the 
Sick and Injured: Bert W. Catpwe.t, M.D., 
Chicago. 

Preparation for a Surgical Career: WiLiiAmM D. Haccarp, 
M.D., Nashville, Tenn. 

The Modern Philosophy of Medicine: Rev. ALPHONSE M. 
ScHWITALLA, S.J., Ph.D., St. Louis. 

A Century of Progress: Esen J. CAREY, M.D., Milwaukee, 
Wis. 

The Next Century of Progress in Medicine: GrEorGE W. 
CriLE, M.D., Cleveland. 

Motion picture (sound), “Good Hospital Care.’ 


Monday, 10:00-12: 30 


’ 


Monday, 2:00-5:00—Ballroom, Stevens Hotel 

Ropert B. GREENOUGH, M.D., Boston, presiding. 

Round Table Conference: Medical and Hospital Kco 
nomics-—Maintaining as low hospital charges as are 
consistent with good care of the patient—from the 
standpoint of: 

The Surgeon: ALEXANDER W. 
Detroit, Mich. 

The Internist: S. MARX Wurte, M.D., Minne 
apolis, Minn. 

The Specialist: 
Chicago. 

The Radiologist: H. B. 
waukee, Wis. 

The Pathologist: J. J. Moore, M.D., Chicago. 

The Hospital Management: Paut H. FESLER, 
Chicago. 

Hospital Economics as Applied to the Small Hospital: 
CLINTON F. Smita, Waterloo, Iowa. 

Prepayment Plans for Hospital Service: 
Watsu, M.D., Chicago. 

The Alameda Plan: CHARLES A. Dukes, M.D., Oakland, 
Calif. 


BLAINn, M.D., 


Austin A. HaAypen, M.D., 


Popiasky, M.D., Mil- 


WitirAmM H. 


Ballroom, Stevens Hotel 

ALEXANDER R. Munroe, M.D., Edmonton, Alberta, pre 
siding. 

The Application of Hospital Standardization in the Small 
Hospital: Marsu T. Lewis, Princeton, Ind. 


Tuesday, 9: 30-12: 30 


STANDARDIZATION 


CONFERENCE 


The Hospital Annual Report: CHARLES E. Remy, M.))., 
Minneapolis, Minn. 

Convalescent Care for the Patient: 
M.D., Toronto, Ontario. 

The Organization, Management and Functioning of th¢ 
Department of Anesthesia in a 200 Bed Hospital 
BEVERLY Leecu, M.D., Regina, Saskatchewan. 

The Organization, Management, and Functioning of thi 
Clinical Laboratory: RosBert I. GLENN, M.D., Oak 
land, Calif. 

Clinical and Clinico-Pathologic Conferences: OLiver \\ 
Lour, M.D., Saginaw, Mich. 


G. HARVEY Acne 


Tuesday, 2:00-5:00—St. Luke’s Hospital 
Demonstration in hospital administration conducted | 
CHARLES A. WoRDELL, Manager, St. Luke’s Hospital 
Admitting and discharging patients. Care of emerzen 
cies in hospitals. Nursing administration and service 
Business methods. 


Wednesday, 9:30-12:30—Ballroom, Stevens Hotel 

Joint Conference—American College of Surgeons and 
Association of Record Librarians of North America: 
R. C. Buerkt, M.D., Madison, Wis., presiding. 

Plan and Scope of the Record Department: Mary \ 
NEwTON, Pittsburgh, Pa. 

A Survey of Cancer Records in Hospitals: 
Weir, New York. 

The Importance of Accurate and Complete Records on 
Fracture Cases: FRANK D. Dickson, M.D., Kansas 
City, Mo. 

The Importance of Accurate and Complete Obstetrical 
Records: JoHN R. FRASER, M.D., Montreal, Que! 

Round table conference—problems associated with the ob 
taining of good clinical records in hospitals. 


Prisc) 


Wednesday, 2:00-5:00 —Albert Merritt Billings Hospital 

Demonstration in hospital administration conducted |) 
Joun C. DrNsmore, Superintendent, University o/ 
Chicago Clinics. Organization and management of 
the clinical record department. Organization and 
functioning of the social service department. (1 
ganization and management of the obstetrical depart 
ment. Operating room management and procedur 
Tour of observation including the Chicago Lying In 
Hospital. 


Thursday, 9:30-12:30—Ballroom, Stevens Hotel 
Round table conference—administrative, medical, nursing 
economic, and social problems affecting hospi 
Conducted by Rosert JoLtiy, Houston, Texas, 

R. C. Buerkt, M.D., Madison, Wis. 
Thursday, 2:00-5:00—Local Hospitals 


Demonstrations of hospital administration in approved 
Chicago hospitals. 
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PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


PASSAVANT MEMORIAL HOSPITAL—NORTH- 
WESTERN UNIVERSITY MEDICAL SCHOOL 


Tuesday 

LEANDER W. R1rnA—g. The use of the electro-urethrotome 
in urethral strictures. 

\rrHur H. Curtis and GEorcE H. GARDNER—9g. Gyne- 
cological operations. 

Joun A. WoLFER—g. Cholecystitis. carcinoma of colon. 

Jacos R. BucHBINDER—g. Thyroid surgery. 

Joun S. CouLTER and staff—1o. Hyperpyrexia by physical 
agents in the treatment of arthritis. 

RupoLpH W. HoimeEs and staff—z2. Symposium on cardiac 
diseases in their obstetric associations. CHAUNCEY C. 
MauHER: Etiology and pathology. James E. Firz- 
GERALD: Medical aspects and treatment. JAmes H. 
BLOOMFIELD: Obstetrical aspects and treatment. 

Joun A. WoLFER—2. Dry clinic: Alimentation of the 
critically ill patient by jejunal feedings. 

LovaL Davis, HALE HAVEN and Davip A. CLEVELAND—2. 
Presentation and review of neurosurgical cases. 

Wednesday 

Harry M. Ricuter—g. Thyroid surgery. 

LovAL Davis—g. Neurological surgery. 

SumNER L. Kocu and MicHAeEt L. Mason—g. Nerve and 
tendon surgery of the hand. 

James T. Cas—E—t1o. Roentgenology. 

Putip H. KREUSCHER—2. Hip joint surgery. 

ALLEN B. KANAVEL, SUMNER L. Kocu and M. L. MAson 
—2. Review of twenty years of surgery of the hand. 

PauL B. MAGNUSON—2. Ununited fracture of the neck 
of the femur, bone graft in the spine. 

RupotpH W. Homes and staffi—z2. Symposium on tox- 
emias of late pregnancy, renal and hepatic. JAmes P. 
Stmonps: Etiology and pathology. CHESTER C. Dou- 
ERTY: Symptoms and laboratory investigation. DAvip 
S. Hitiis: Medical (expectant) treatment. RUDOLPH 
W. Hormes: Obstetrical treatment. 

LEANDER W. RrpA—2. Dry clinic: Prostatic resection. 

Emr, D. W. HAuseEr—2. Orthopedic surgery. 


Thursday 

ARTHUR H. Curtis and GEORGE H. GARDNER—9. Gyne- 
cological operations. 

Joun A. WOLFER—»9. Cholecystitis; carcinoma of the breast. 

Jacos R. BucHBINDER—9. Abdominal surgery. 

Joun S. CouLTer and staff—1o. Physical therapy in the 
after-treatment of hand injuries. 

Puitiep H. KrEUSCHER—2. Shoulder and knee-joint de- 
rangement. 

Rupo_px W. Homes and staff—2. Symposium on obstet- 
tical hemorrhages. RupotpH W. Hotes: Ablatio 
placenta. Davin S. Hits: Placenta previa. Mac- 
Nus P. UrnEs: Postpartum hemorrhages. THEODORE 
W. BLUECHEL: Treatment of sequential anemias. 

CHARLES A. ELLiotT, WALTER H. NADLER, PAUL STARR, 
M. HERBERT BARKER, Howarp B. CARROLL and 
Howarp L. Att—2. Symposium on hepatic disease. 


Friday 
Harry M. RIcHTER—g. Gastric surgery. 
Loyat Davis—g. Neurologic surgery. 


SUMNER L. Kocu and Micuart L. Mason—o. Irradiation 
ulcers of the hand, Dupuytren’s contracture. 

James T. CasE—1o. Roentgenology. 

Joun S. Coutrer and staff—1o. Physical therapy in 
arthritis. 

PauL B. MAGNuSON—2. Demonstration of principles for 
overcoming deformity in ununited fractures before 
operation; bone grafts for ununited fractures. 

Rubotpu W. Howmes and staff—2. Symposium on hyper 
emesis gravidarum. CHESTER C. Douerty: Etiology 
and pathology. Macnus P. Urnes: Symptoms and 
clinical course. JAMES H. BLOOMFIELD: Treatment. 

Stafi—2. Symposium on gastric ulcer. Harry M. Ric 
TER: Surgical aspects. ANDREW C. Ivy, G. B. FAULE\ 
and J. R. Ornporrr: Results of the use of gastric 
mucin in peptic ulcer experimentally produced. 
SAMUEL J. FoGELSON and A. J. ATKINSON: Use of 
gastric mucin in treatment of gastric ulcer. 


ST. LUKE’S HOSPITAL 
Monday 
H. E. Mock, A. Ret Morrow and CuarLes SHANNON 
General surgical operations. 
I. OLDBERG—2. Neurological surgery. 


Tuesday 

H. O. Jones, Witttam P. Cartisce, M. J. Kiney, E. A. 
Epwarps and JOHN BReweR—g. Gynecological oper 
ations; early human embryo, demonstration. 

Cart HEDBLOM and WILLARD VAN HazeEL—o. Thoracic 
surgery. 

H. E. Mock—z2. Reconstructive surgery. 

L. L. McArtuour and S. W. McArtTHUR 
gery. 


-2. General sur 


Wednesday 

L. E. Scumipt—g. Urological clinic. 

E. W. Ryerson and F. A. CHANDLER 
operations. 

S. C. PLuMMER—g. General surgery. 

H. E. Jones and T. L. HANSeEN—g. General surgery. 

E. W. Ryerson, R. O. Rirrer and H. O. Sorretp—2 
Orthopedic operations. 

FRANK E. Davin, C. J. DEBERE and G. V. Pontius 
Rectal surgery. 


9. Orthopedic 


Thursday 

G. DETAKATS—9. Surgery in juvenile diabetes; ambulatory 
vein ligation of varicose veins. 

H. E. Mock—g. General surgery. 

Harry CuLver—g. Urological clinic. 

H. E. Mock, A. RE Morrow and CHARLES SHANNON— 2. 
Skull fractures. 

W. R. Cussins—z. General surgery. 

H. B. Tuomas and F. W. Hark—z. Orthopedic clinic. 


Friday 
W. F. Lyon—og. Dislocations of the shoulder with fracture 
of the greater trochanter. 
H. Ports and F. W. MERRIFIELD 
ative. 
E. W. Ryerson, F. A. CHANDLER and R. O. RirrerR—2 
Orthopedic clinic. 


g. Oral surgery, oper- 
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PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 
Tuesday 
\. D. BevaAN—g. Surgery of the breast. 
V. C. Davip—og. Carcinoma of sigmoid. 
H. L. KRETSCHMER—g. Kidney surgery. 
R. H. Hersst—g. Transurethral electro resection of pros- 
tate gland. 
KELLOGG SPEED—g. Tumors of chest wall, demonstration 
of cases, lantern slides. 
A. H. MontGomery—11. Abdominal surgery in children. 
A. VERBRUGGHEN—2. Neurosurgical operation. 


W ednesday 


A. D. BevAN—o. Hernia and undescended testicle. 

F. B. MooREHEAD—g9. Plastic surgery of mouth and face. 

C. B. Davis—g. Tumors of the large intestine. 

H. L. KrEtSCHMER—g. Surgery of the bladder. 

N.S. HEANEY—9. Vaginal surgery. 

Dr. GATEWoop—10. Carcinoma of the stomach, follow-up 
clinic. 

EE. M. MILLER—10. Thyroid surgery. 

H. A. OBERHELMAN—1I0. Surgery in diabetic patients. 

EK. R. McCartuy—t11. Strangulated hernia in infants. 

W. J. Porrs—12. Fracture problems. 

Thursday 

A. D. BEvAN—g. Surgery of gall bladder and bile tract. 

H. L. KretscHMEer—g. Transurethral resection of the 
prostate. 

F. B. MooreHEAD—g9. Cleft palate surgery; operative 
treatment of ankylosis of jaw. 

Dr. GATEWoop—9. Gastric resection for ulcer. 

R. H. Hersst—g. Diverticula of urinary bladder. 

R. H. Hersst and C. W. ApFELBACH—g. Unusual urinary 
anomalies. 

Staffi—o. Dry clinic: E. D. ALLEN, endometriosis; C. P. 
BAuER, dystocia; AARON KANTER, recognition of early 
carcinoma of uterus. 

G. L. McWuorter—t1o. Fracture of the greater tuberosity 
of the humerus. 


A. VERBRUGGHEN—Io. Spinal cord injuries. 


Friday 
Staff—g. Dry clinic: A. D. Bevan. Present status of 
anesthesia. H. L. KrerscumMer. Genito-urinary sur- 
gery. R.C. Brown. Treatment of massive hemorrhage 
in gastric ulcer. V. C. Davin. Significance of polyps 
of large bowel. E. M. MiL_er. Method of intravenous 
injection over long period of time. R. H. HERsst. 
Fibrosis of bladder neck. F. H. Straus. Obstructive 
jaundice. G. L. McWuorter. Reconstruction of com- 
mon bile duct, cases. M. L. Lortrnc. Granuloma 
inguinale, cases. S. E. Lawton. Cholecystenteros- 
tomy, indications. 
I}. J. BERKHEISER—2. Orthopedic clinic. 


ST. FRANCIS HOSPITAL 


Thursday 

Ei. FowLER—2. Painful shoulder. 

H. RermnscH—2. Indications for duodenal and jejunal 
drainage and feeding. 

T. E. CONLEY—2. Value of hyperventilation, prevention 
and treatment of thrombophlebitis. 

B. Fittis—z2. Mechanical aids in urology. 

H. F. Mars—2. Uses and improved methods of administra- 
tion of parenteral fluids. 

1. H. Cuttcorr—z2. Management of gastric, biliary and 
jejunal fistula. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


MERCY HOSPITAL 
Tuesday 
E. M. BRowN—g. Malignancy of the colon. 

J. E. KELty—g. Chronic intestinal fistula; extensive ven 
tral hernia. 
GEORGE GRIFFIN—9. 
J. D. CLarmDGE—o. 
cervical spine. 

. J. Larkin—g. Rupture of the spleen simulating acite 
appendicitis. 


Pyloric obstruction. 
Fractures and dislocations of 


Wednesday 
. F. McGurre—g. Biliary tract surgery. 
. F. SAwyER—g. Acute pancreatitis; perforating gastric 
and duodenal ulcers. 
. L. Martry—g. Anal fistulectomies in cases with 
monary tuberculosis. 
.. E. GARRISON—g. Carcinoma of the colon; carcinom: of 
the breast. 
HERBERT E. LANDES—g. Surgical anatomy of vesi 
orifice and urethral obstructions; treatment of bla«dc: 
tumors. 


pul 


Thursday 

.. D. MoorHEAD—g. Toxic goiters; differential diagn 
of cases of dysthyroidism and hyperthyroidism \ 
indication for operation and management. 

W. J. Pickett—g. Technical considerations in post: 
gastro-enterostomy. 

*, E. PIERCE—g. Fracture cases. 

‘. M. DRENNAN and F. C. VALDEz—o. 
clinic. 


Gastro-intestin 


Friday 
HENRY ScuMitz and HERBERT E. ScHMITZ—9. 
logical clinic; surgery and radiation therapy. 
JoserH LAIBE—g. Carcinoma of the genito-urinary trac! 
A. M. VauGHN—g. Cystic hygroma in an infant. 


Gyne 


CHILDREN’S MEMORIAL HOSPITAL 


Monday 
FREMONT A. CHANDLER, FERDINAND SEIDLER and CHAk! 
N. PEASE—2. Osteochondroma of fibula; radio-ulnar 
synostosis; spastic paralysis; Thomsen’s disease; ii 
fusion; knee fusion; spine fusion; flat feet; congenital 
dislocation of hip; synovectomy in arthritis; scoliosis 


Tuesday 

FREMONT A. CHANDLER, CHARLES N. PEASE and Frr 
NAND SEIDLER—g. Spine fusion; hip fusion; kn 
fusion; section of obturator nerves in spastic paralysis 
congenital dislocation of hip. 

FREDERICK B. MooREHEAD—2. Cleft lip and cleft pala! 
operations; demonstration of operated cases 
ankylosis of the jaw. 


Wednesday 
Joun GrAHAM—g. General surgical operations 
demonstrations. 
Thursday 
HERMAN L. KRETSCHMER—9. Urological operations. 
C. A. AtpricH—g. Clinical consideration of urological 
conditions. 
W. G. Hrpss—o. 


cases. 


Pathological demonstration of urologi: iil 


Friday 
ALBERT H. MontGomery and J. J. Mussir—o. .\p 
pendicitis in children; lymphangioma of the oment 
sacral chordomas; fractures of the skull and cx 
tremities in children. 
STANLEY LAWToN—g. Undescended testicle. 





PRELIMINARY PROGRAM FOR THE 


COOK COUNTY HOSPITAL 


Monday 
ScuMNER L. Kocuo—2. General surgery. 
F. H. Fatts—2. Gynecology. 
|}, J. BERKHEISER—2. Orthopedics. 
Wiitiam R, Cuspins—2. General surgery. 
M\RrsHALL Davison—z2. General surgery. 


Tuesday 
SuMNER L. Kocu—g. Diagnostic clinic. 
k. W. McCNEALY—g. General surgery. 
AARON KANTER—9. Gynecology. 
GrorGE DAvis—g. General surgery. 
A. H. MONTGOMERY—9. General surgery. 
A, H. CONLEY—g. Orthopedics. 
C\rey CULBERTSON—g. Gynecology. 
J. O’DonoGHUE—9. General surgery. 
Harry CuLvER—9. Urology. 
H. JackSON—g. General surgery. 
Marcus Hospart—g. Orthopedics. 
Vernon C. Davip—g. Diagnostic clinic. 
Dr. GATEWoop—9. General surgery. 
J. P. GREENHILL—2. Gynecology. 
RaLpH B. BETTMAN—2. Surgery in tuberculosis. 
i. WARSZEWSKI—2. General surgery. 


Wednesday 
CHANNING BARRETT—g. Gynecology. 
Harry CULVER—g. Urology. 
V. L. SCHRAGER—g. General surgery. 
GEORGE APFELBACH—g. General surgery. 
G. Frost—o. General surgery. 
.C. SULLIVAN—g. General surgery. 
. L. VESEEN—g. Urology. 
RANK JIRKA—g. General surgery. 
R. VAUGHAN—g. General surgery. 
Puttip H. KREUSCHER—9. Orthopedics. 
CHARLES M. McKeNNA—9. Urology. 
H. RoLnicK—2. Urology. 
Harry CULVER—2. Urology. 
GEORGE Davis—z2. General surgery. 
J. R. BucnBrinpER—2. General surgery. 
Davip HiLtis—z2. Obstetrical operations. 
SUMNER L. Kocu—2. General surgery. 


Thursday 
Puitie H. KREUSCHER—9. Orthopedics. 
CHANNING BARRETT—9. Gynecology. 
GrorGE Davis—o. General surgery. 
R. W. McNEALY—g. General surgery. 
Marcus Hospart—g. Orthopedics. 
D. HorNER—g. Gynecology. 
Kart A. MEYER—g. General surgery. 
Kk. W. Fiscuman—g. Gynecology. 
A. H. MontcomMery—og. General surgery. 
MAx THOREK—g. General surgery. 
A. H. ConLEY—o. Orthopedics. 
D. H. LevintHaL—g. Orthopedics. 
Joun HarGer—2. General surgery. 
F. H. Fatts—2. Gynecology. 
E. J. BERKHEISER—2. Orthopedics. 
RaLpH BeTrMAN—2. General thoracic surgery. 
WittiAm R. Cusprns—2. General surgery. 


Friday 
GEORGE APFELBACH—g. General surgery. 
AARON KANTER—g. Gynecology. 
R. C. SULLIVAN—g. General surgery. 
Carry CULBERTSON—g. Gynecology. 


J. 
R 
L 
/ 
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VERNON C. Davip—o. General surgery. 
Marcus Hosart—9. Orthopedics. 

F. G. DyAs—g. General surgery. 

J. O’DonoGHUE—9g. General surgery. 
H. Jackson—g. General surgery. 

Dr. GATEWoopD—9. General surgery. 
JoHN HARGER—2. General surgery. 

J. R. BucHBInDER—2. General surgery. 
MARSHALL DAviIsoN—2. General surgery. 
FE. WARSZEWSKI—2. General surgery. 
SUMNER L. Kocn—z. General surgery. 


INSTITUTE OF TRAUMATIC SURGERY 
(St. Luke’s Hospital) 


Wednesday 

GrorGE G. Davis—g. Rupture of the urethra. 

Joun D. ELtis—g:15. Routine examination of injured 
back. 

FREMONT A. CHANDLER—9Q:30. Separation of isthmus of 
lower lumbar vertebre. 

WIL11AM R. CuBBINS—9:45. Old dislocation of shoulder. 

Harry E. Mock—1o. Demonstration of cases of multiple 
injury. 

LeRoy P. KuHN—10:15. 
abdominal cases. 

EK. W. RyERsON—10:30. Spondylolisthesis in relation to 
injuries. 

GerorGE L. APFELBACH—10:45. Cotton’s fracture. 

R. W. McNEAty—t1. Immediate repair of injured blood 
vessels. 

EK. C. HoLMBLAD—11:15. 
spine. 

Puitie H. KREuSCHER—11:30. Knee joint injuries. 

Ho us E. Porrer—-11:45. Some X-ray aspects of silicosis. 

C. R. G. ForresteER—12. Reduction of fractures under 
local anesthesia together with ambulatory treatment, 
moving picture demonstration. 

LeRoy THoMpsON—1:30. Intra-ocular foreign bodies. 

SYDNEY WALKER, JR.—1:45. Lacerated wounds of the 
eyeball. 

Pau B. MaGNuson—2. Anomalies of the spine. 

A. M. Harvey—2:15. Demonstration of rehabilitated 
cases. 

Epson B. FowLER—2:30. Troublesome shoulders. 

KELLOGG SPEED—2:45. Injuries to internal semilunar 
cartilage. 

HERMAN L. KRETSCHMER—3. Management of traumatised 
kidney. 

James A. VALENTINE—3:15. Treatment of ruptured biceps 
tendon. 

FrEeD M. MILLER—3:30. The injured hand. 

Stwney B. MacLeop—3:45. New apparatus to increase 
efficiency of Thomas splint. 

FreD W. SLope—4. Bilateral renal carbuncle with peri- 
nephritic abscess. 

Hart FE. FisHeR—4:15. Electric burns in children. 

CLARENCE W. Hopxkins—4:30. Modern treatment of com- 
pression fractures of the spine. 

Arno B. LuckHARDT—4:45. Choice of 
surgical shock. 


MOTHER CABRINI MEMORIAL HOSPITAL 


Tuesday 
EUGENE J. CHESROW—g. General surgical clinic. 


Ruptured spleen and other 


Compression fractures of the 


anesthetic in 


W ednesday 

EUGENE J. CHESROw—g. General surgical clinic. 
Thursday 

EUGENE J. CHEsROW—g. General surgical clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


MICHAEL REESE HOSPITAL 


Tuesday 

ALFREDA. STRAUSS, SIEGFRIED F. STRAUSS, JAMES PATEDJL 
and Rospert A. CRAwrorp. Stomach resections for 
gastric and duodenal ulcer; common duct duodenal 
anastomosis and gastro-enterostomy for chronic ob- 
structive jaundice. 

GEORGE L. DAvENPORT and RALPH BETTMAN. Gall-blad- 
der surgery; surgery of the common duct. 

D. C. Strauss. Thyroid surgery. 

E. FrreENp. General surgery; surgery of the gall bladder. 

BERNARD Portis. Thyroid surgery; surgery of the rectum. 

Harry Ricuter. Thyroid surgery; gall-bladder surgery. 

Max Cut Ler. Surgery of the breast. 

Gustav Ko.iscHer. Diathermy of bladder tumor; ne- 
phrectomy for tuberculosis. 

Irvinc Kort. Electrical resection of prostate; nephro- 
lithotomy. 

DANIEL H. LEvintuat. Internal derangements of the knee 
joint; removal of semi-lunar cartilage; synovectomy 
for chronic arthritis; bone lengthening operation. 

Jutius E. Lackner. Abdominal hysterectomy; interposi- 
tion operation; rectovaginal fistula. 

JosepH L. BAER and Ratpn ReEts. Complete perineal 
laceration, ovarian tumor and pelvic inflammation. 

Wednesday 

D. C. Strauss. Thyroid surgery; gall-bladder surgery. 

RALPH BETTMAN. Surgery of the chest. 

GerorGE L. DAvENPoRT. General surgery. 

ALFRED A. STRAUSS, SIEGFRIED F. StRAuss and ROBERT A. 
CRAWFORD. Sectional colectomy for ulcerative colitis 
and pyloroplasty for congenital pyloric stenosis. 

BERNARD Portis. General surgery and surgery of the colon. 

Morris L. PARKER. General surgery. 

James PaATEDjJL. General surgery. 

JosrrH EIsENSTAEDT. Undescended testis; suprapubic 
prostatectomy. 

Harry Roinick. Electric resection of prostate; pyelotomy 
for stones. 

Putte LEWIN and SIDNEY SIDEMAN. 
shoulder, elbow, hand, hip, pelvis. 

L. E. FRANKENTHAL, Sr. and L. E. FRANKENTHAL, JR. 
Gynecological operations. 

W. H. Rusovits. Obstetrical and gynecological clinic, 
demonstration of forceps, version and complete suture, 
episiotomy. 

IrvING Stern and M. L. LEvENTHAL. Obstetrical clinic, 
low cervical cesarean under local anesthesia. 

Thursday 

RALPH BETTMAN. Surgery of gall bladder and common duct. 

ALFRED A. STRAUSS, SIEGFRIED F, Strauss and ROBERT 
A. CRAWForD. Surgical diathermy for carcinoma of 
the rectum; resections for carcinoma of the stomach. 

D. C. Strauss. Surgery of colon, small intestine, thyroid. 

GrorGE L. DAvENporT. Surgery of the common duct. 

BERNARD Portis. General surgery. 

SIEGFRIED F. Strauss. General surgery. 

Harry Ricuter. Surgery of the thyroid. 

E. FrrenD. Surgery of the gall bladder and common duct. 

ALFRED E. Jones. Nephrectomy for tuberculous kidney; 
suprapubic prostatectomy. 

IRVING SHAPIRO. Diathermy of bladder tumor; nephrec- 
tomy for tumor of kidney. 

DANIEL H, LEvINTHAL. Surgery of the spine, fusion opera- 
tion for scoliosis and for tuberculosis. 

CHARLES M. Jacoss. Orthopedic clinic. 

Jutius E. Lackner. Gynecological operations. 

JoserH L. Barr and Ratpu Rets. Prolapse; vaginal hys- 
terectomy; fibroids; occiput posterior. 


Orthopedic clinic, 


Friday 

ALFRED A. STRAUSS, SIEGFRIED F. StRAuSS, JAMES Parry); 
and Ropert A. CRAwForpb. Subtotal gastrectomy for 
gastrojejunal ulcer; resection of colon for carcinoma 

D.C. Strauss. Surgery of the thyroid and general surgery 

GrorcE L. DAVENPoRT and RALPH BETTMAN. Gall-blad 
der surgery and surgery of the common duct. 

RALPH BetrMANn. Thoracic surgery. 

BERNARD Portis. Surgery of the colon and rectum. 

Morris L. PARKER. General surgery. 

MAx CUTLER. Surgery of the breast; use of radiotherapy in 
carcinoma. 

FREDERICK LIEBERTHAL. Suprapubic prostatectomy; 
terotomy. 

J. S. Grove. Undescended testes. 

Pattie Lewin and SipNEY SrpEMAN. Orthopedic c| 
back, hip, knee, foot, shoulder; demonstration o! 
thritis cases. 

L. E. FRANKENTHAL, Sr. and L. E. FRANKENTHAI 
Gynecological clinic. 

W. H. Rusovirs. Gynecological clinic. 

IRVING STEIN and M. L. LEVENTHAL. Gynecological clini: 


ST. MARY OF NAZARETH HOSPITAL 


Monday 
A. S. SAMPOLINSKI—2. General surgical clinic. 
E. H. Warszewski and P. F. CzwaLinski—2. Ing 
hernia clinic. 
THAD LARKOWSKI—2. Demonstration of blood transfu 


Tuesday 

GEORGE MUELLER—g. General surgical clinic. 

S. R. Pretrowicz—g. Spinal puncture and anesthesia 
indications, contra-indications, advantages, disad\ 
tages, demonstrations. 

C. C. Buczynsk1—2. Varicocele operations and dei 
strations. 

M. J. BApzmiEROwsKI and B. PIERZYNSKI—2. 
clinic, operations and demonstration of cases. 


Wednesday 
T. Z. XELOowsk!i—g. Gynecology and abdominal surge) 
W. A. KurLewski—g. Emergency and general surger, 
F. DERENGONSKI—9. Surgical clinic. 
THOMAS PLANT—g. General surgery. 
A. A. THtEDA—g. General surgery. 
FRANK TENZAR—9g. General surgery. 
Joun TENZAR—9g. General surgery. 
CHESTER CHALLENGER—9. X-ray demonstration. 
MicHaEL Kutza—2. General surgery. 
F. A. MackowrAK—2. General surgery. 
M. E. UzNnanskKI—2. Obstetrical clinic, low cesa! 
section. 


Goiter 


Thursday 
Leo CzajA—g. Orthopedic clinic; maggot treatment 
osteomyelitis. 
E. MacponaLp—g. Abdominal surgery. 

H. H. Hitt—g. Demonstration of pathological specimens. 
A. V. ParTIpILLo—2. Aseptic resection of the bowel, 
demonstration of cases, moving picture exhibitio: 

M. E. UzNnanski1—2. Surgical anatomy of the perineum, 

lantern slide demonstration. 

Friday 

JosePpH WELFELD—9. Urological clinic. 
GEORGE MUELLER—9. General surgery. 
CHESTER CHALLENGER—g. X-ray demonstration. 
H. H. Hitt—g. Demonstration of pathological specime: 
RosBert R. FLANNERY—2. Gall-bladder surgery. 
Leo P. KozakrEwicz—2. Cesarean section, indications 

contra-indications, demonstrations. 





PRELIMINARY PROGRAM FOR THE 


MOUNT SINAI HOSPITAL 


Tuesday 
Vy. L. ScHRAGER and J. T. Gautt—g. Hernia, breast 
and biliary surgery. 
Isk\EL DAvIDSOHN—11. Pathological demonstration. 
M. I. KAPLAN—11. X-ray diagnosis and therapy. 
Gustav KoLtscHER and Harry ROLNICK—2. 
urinary surgery. 


Genito- 


Wednesday 
Harry M. Ricuter, J. M. Mora and D. WILLis—o. 
Gastric and thyroid surgery. 
IskaArEL DAvipsoOHN—11. Pathological demonstration. 
M. I. KApraN—11. X-ray diagnosis and therapy. 

Arrrep A. Strauss, S. StRAusS, E. GREENE, I. E. Bisu- 
Kow and B. SAyRE—2. Gastro-intestinal surgery. 
Raven B. BetrMan and L. HanvoELMAN—2. Intratho- 

racic surgery, operations. 


Thursday 


AARON KANTER, A. F. LAsu, E. Schwrep and H. L. Kia- 
wANS—g. Gynecological operations. 

IsrAEL DAvipsoHN—11. Pathological demonstration. 

M. I. Kapran—11. X-ray diagnosis and therapy. 

CHARLES JAcoss and LEO MILLER—2. Orthopedic opera- 
tions. 

Friday 

Harry ROLNickK—g. Genito-urinary surgery. 

IsRAEL DAviMSOHN—11. Pathological demonstration. 

M. I. KapLAN—11. X-ray diagnosis and therapy. 


Dry Clinics—Daily, 9 and 2 

IsRAEL DAVIDSOHN. Value of biopsy in surgery. 

Henry BuxBauMm. Toxemias of pregnancy. 

Gustav KOLISCHER ctrosurgery in cancer therapy. 

AaRON KANTER. Chorio-epithelioma following a vesicular 
mole; functional uterine hemorrhage. 

Harry Roinick. Bladder tumors. 

A. F. Lasn. Treatment of birth injury; early diagnosis of 
uterine cancer. 

Davip A. WIL.ts. Relation of adrenals to thyrotoxicosis; 
morbidity in operation for acute appendicitis in rela- 
tion to the question of drainage; demonstration of a 
universal traction splint as used in a small hospital. 

Emit L. Atson. Fractures of the maxilla and mandible. 

M. REESE GuTTMAN. Recent advances in the treatment 
of malignant diseases about the head and neck; endo- 
scopic clinic. 

Staff. Symposium: Cancer of the lung. I. M. Trace, med- 
ical aspect; JAcos Lirscuutz, bronchoscopic aspect; 
IsRAEL DAVIDSOHN, pathological aspect; M. I. Kap- 
LAN, X-ray aspect. 

Maurice Lewison. Medical appraisal of surgical risks. 

JosepH T. GAutt. Present status of the treatment of 
varicose veins. 

EARLE I. GREENE. Intestinal obstruction. 

J. M. Mora. Inflammatory lesions of the thyroid. 

I. E. Bisnkow. Present status of blood transfusion. 
CHARLES JAcoss. Supracondyloid fractures of femur; a 
modified treatment of correction of hallux valgus. 
Eart Herron. A case of acute septic epiphysitis with in- 
teresting X-ray changes in the head of the femur; 
bridge cast in treatment of supracondylar fractures 

of the elbow joint. 

Leo Mrtter. Effect of radio-opaque substances on the 
synovial membrane of the knee joint; rheumatoid 
arthritis. 
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RAVENSWOOD HOSPITAL 


Tuesday 
. W. GrEEN—g. Gall-bladder surgery, mortality and 
morbidity. 

. A. BUSWELL—9:30. Survey of cancer study organiza- 
tion in a private hospital. 

. B. Ponp—10. Orthopedic surgery. 

). W. MuELLer and J. J. MoorE—10:30. Carcinoma of 
testis. 

. Fietp—11. Diagnosis and management of sterility. 
C. Frencu and D. L. JENKINSON—11:30. Gastric 
syphilis. 

Wednesday 

x DE TARNOWSKY and J. J. MoorrE—o. 
colon, modified Kraske operation. 

J. IRELAND—9:30. Fractures of the elbow. 

R. F. WEISSBRENNER—Io0. Emotions as etiological fac- 
tors in hyperthyroidism. 

C. H. Lockwoop—10:15. Headaches. 

"1 P. SAUNDERS—11. Blood transfusion. 

L. E. Day—11t:15. Obstetrics. 

J. F. OaATEs—11:30. Spinal anesthesia. 


Carcinoma of 


Thursday 
Obstetrical anesthesia. 
‘9:15. Cesarean section. 
9:30. Mental disturbances of diabetics. 
BERGQuUIST—9:45. Indigestion. 
F. N. BussEy—r1o. Granulosa cell carcinoma of ovary. 
R. E. DyER—10:30. Surgical technique. 
P. J. SARMA—11. Paramedian abdominal incision. 
F. R. von NAHOWSKI—11:15. Mortality in appendicitis. 
E. B. WILL1AMS—11:30. Perthes’ disease; fracture of spine. 


is :" ete Q. 
W. yROSVENOR 
A. C. ene 

A. ¥. 


JACKSON PARK HOSPITAL 


Monday 


L. BARBOUR—2. Dry clinic: Symposium on treatment 
of pulmonary tuberculosis, surgical and medical. 


Tuesday 
T. H. KettEy—g. General surgical clinic. 
ARRIE BAMBERGER—Io0. General surgical clinic. 
C. C. CLrarK—11. General surgical clinic. 
S. B. MacLEop—z. Fracture clinic. 


Wednesday 
ARRIE BAMBERGER—g. General surgical clinic. 
4 Hoyt Cox—to. General surgical clinic. 
S. W. MaARrcHMONT-ROBINSON—2. Dry clinic: 
fections as related to industrial surgery. 
H. F. Sprertinc—3. Mortality of appendicitis. 


Thursday 

ARRIE BAMBERGER—9g. General surgical clinic. 

T. H. KELLEY—10. General surgical clinic. 

G. MaArcHMoNtT-RoBINSON—1I1. Injection treatment of 
hemorrhoids. 

E. ALLEN Parsons—12. Postoperative treatment of rup- 
tured appendix with peritonitis. 

R. T. FarRLEY—1. Chorio-epithelioma; pseudo Addison’s 
disease; volvulus. 

J. J. MoorE—2. Gross surgical pathology. 


Hand in- 


Friday 
A. F. HENNING—g. General surgical clinic. 
GrorcE M. Lucas—1o. Gynecological surgery. 
C. C. CrarK—11. General surgical clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


CHICAGO MEMORIAL HOSPITAL 


Tuesday 
ARTHUR H. Coney and Frep M. MILLER 
and industrial injury clinic. 
James E. FitzGERALD—2. Obstetrical clinic. 
Joun P. O’Net, J. WiLtiAM PARKER and Dorrin F. 
RupnicK—2. Urological clinic. 
Wednesday 
CHARLES E. KAHLKE, LAWRENCE L. ISEMAN, and M. L. 
WEINSTEIN—g. General surgical clinic. 
FRANK WriGHT—9. Colloidal state of the blood in post- 
operative pneumonia. 
GEORGE M. LANDAU—2. Phrenico exeresis and treatment 
of unilateral tuberculosis. 
CasPER M. Epstern—2. Oral and plastic surgery. 
Thursday 
C. R. G. Forrester—o. Fracture clinic. 
CHARLES J. DrurEck, Sr.—2. Proctology. 
Harry L. Meyvers—2. Gynecological clinic. 
WILuiAM L. BRown—2. Radium clinic. 


—9. Orthopedic 


Friday 
PeTeR S. CLARK, LEO M. ZrMMERMAN, and RoBeErt A. 
MELENDY—9. General surgical clinic. 
Jutta C. Strawn and Paut M. CLivEr—g. Gynecological 
clinic. 


COLUMBUS HOSPITAL 


Tuesday 


DANIEL A. Ort, C. O. Linpstrom and M. L. HANNAN 
9. General surgery. 

DaniEL A. OrtH—g. Indications and contra-indications 
for spinal anesthesia. 

CHANNING BARRETT—9. 
MrInas JOANNIDES—9. 
tuberculosis. 

M. J. SEIFERT—I0. 

stomach. 
MINAS JOANNIDES—2. 


Gynecological operations. 
Collapse therapy in pulmonary 


Surgical treatment of ulcer of the 


Surgery of the chest. 

Wednesday 

CHANNING BARRETT—9. Gynecological clinic. 

G. N. BEECHER and M. B. BurNs—o. Emergency surgery 
in industrial injuries. 

Thursday 

MINAS JOANNIDES—9. 
lung. 

F. MUELLER and F. MUELLER, JR.—o. 
of bone. 

WitiiAM Gea and T. L. CHENOWETH—9. 
clinic. 

G. N. BEECHER and M. B. BurNs—o. 
in industrial injuries. 


Surgical treatment of abscess of 
Transplantation 
Urological 
Emergency surgery 


Friday 
DANIEL A. OrtH, C. O. Linpstrom and M. L. HANNAN 
9. General surgery. 
M. J. SeIFERT—9. General surgery. 


U.S. MARINE HOSPITAL 
Wednesday 
O. E. NapEAu—g. General surgical clinic. 
Friday 


Q. E. NapbEAu—g. General surgical clinic. 


WESLEY MEMORIAL HOSPITAL 


Monday 


R. W. McNEALY—2. Gall-bladder cholecystectomy; i: 
guinal herniotomy. 


E. I. GREENE—2. Hyperthyroidism in children. 


Tuesday 

P. B. MaGNnuson, W. A. HeNpricks and H. E. E. Ba: 
NARD—g. Synovectomy; arthroplasty of knee an 
jaw; cholecystectomy. 

C. B. REED and G. C. RicHarpSON—2. Obstetrical clinic, 
moving picture demonstration of breech delivery, 
perineorrhaphy and forceps delivery; demonstration 
of external measurements of intra-uterine child. 

W. B. SeRBIN—2. Cesarean section. 


Wednesday 
GEORGE H. GARDNER—9. Classic repair of cystocele. 
R. W. McNeEaty—11. Breast amputation; gast: 
enterostomy. 
Puitip H. KREUSCHER—11. Joint surgery. 


Thursday 
P. B. Macnuson, W. A. Henpricks and H. E. E. Bax- 
NARD—9. Bone graft of lower spine; bone graft «/ 
sacro-iliac joint; extracapsular fusion of hip; chol: 
cystectomy. 
Guy VAN ALSTYNE—1I0. 
cystica (Juengling). 
Victor D. LespinassE—11. Urological clinic. 
M. T. GoLpstTINE—2°30. Gynecological clinic. 


Osteitis tuberculosa multiplex 


Friday 
R. W. McNEALY—o. Ventral and inguinal herniotomy 
EUGENE PERRyY—11. Urological surgery. 


MUNICIPAL TUBERCULOSIS SANITARIUM 


Tuesday 
CLEMENT L. MARTIN—og. Perianal tuberculosis. 
Minas JOANNIDES—g. Thoracoplasty; phrenic neure: 
tomy. 
Henry C. SWEANY—11. Pathological conference, demo: 
stration of pathological specimens. 


Wednesday 
Dorrin F. RupNicK—g. Nephrectomy for tuberculosis 
kidney; operative surgery for tuberculosis of the genit.. 
urinary tract. 
FRANK FREMMEL and FRANK SMEJKAL—IO. 
pneumothorax. 
FREDERICK TICE, ALLAN J. Hrusy and K. J. HENRICHS! \ 
—2. Diagnostic clinic. 
Thursday 
MINAS JOANNIDES and RicHAarD DAvipsON—o. 


coplasty; pneumolysis; phrenic neurectomy. 
K. J. HENRICHSEN—g. Artificial pneumothorax. 


Artificial 


Thora 


Friday 
ALLAN J. Hrusy and K. J. HENrICHSEN—g9. Surgical con 
ference. 
OUTPATIENT PNEUMOTHORAX CLINIC 
2049 Washington Boulevard 
MINAS JOANNIDES, E. L. Quinn, Emit Bunta, CLAk\ 
Jacosson and GEORGE TsouLos—g and 2, dail) 
Artificial pneumothorax on ambulatory patients. 








PRELIMINARY PROGRAM FOR THE 


WOMEN AND CHILDREN’S HOSPITAL 
Monday 
IRANCES FoRD—2. X-ray therapy in malignancies. 
Tuesday 
BERTHA VAN Hoos—eN—g. Gynecological operations. 
JOSEPHINE McCoLttum and BertHa VAN HooseN—1o. 
Demonstrations of morphine and scopolamine anes- 
thesia in surgery. 
Q. ZELEzZNY—11. Demonstrations of electrocoagulation 
therapy. 
Wednesday 
PEARLE STETLER—g. General surgical operations. 
WaLBuRGA Kacin and CLARA OcHs—2. Obstetrica! cases, 
management under scopolamine anesthesia. 
'RANCES ForRp—2. X-ray demonstrations. 
PEARLE STETLER—2. Surgical diagnosis of appendicitis in 
children. 
Thursday 
ALICE CONKLIN—g. General surgery. 
Staff—g. Fracture cases. 
MARIE ORTMAYER—1I0. Urological clinic. 
AMELIA Grryotas—1t. Carcinoma of the pelvis. 
ELOISE PARSONS—2. Endocrine therapy in gynecology, 
sterility operations. 
Friday 
Mary E. WiLtiams—g. Gynecological operations. 
ConstaNcE O’Britis—11. General surgical operations. 
Mary SPIvACK and FLORENCE HARK—2. Obstetrics. 
CHARLES Forp—2. X-ray and diathermy therapy. 


RESEARCH AND EDUCATIONAL HOSPITAL 


Monday 
H. B. THomas—1. Orthopedic surgery. 
Tuesday 
Carv A. HEDBLOM and WILLARD VAN Haze 
and general surgery. 
L. S. Scuuttz—g. Oral surgery. 
Wednesday 
Eric OLDBERG—g. Neurological surgery. 
R. B. MALcotmM—g. Neurological surgery. 
H. B. THomas—1. Orthopedic surgery. 
lr. H. Fatts—2. Obstetrical and gynecological clinic. 
Thursday 
CHARLES B. PuEstow—g. General surgery. 
C. M. McKenna—to. Urological clinic; cystoscopies. 
WILLARD VAN HazEL—2. Thoracic surgery. 


g. Thoracic 


Friday 
Cart A. HEDBLOM and WILLARD VAN HazeEL—o. Thoracic 
and general surgery. 
I’. H. FaLtts—z2. Obstetrical and gynecological clinic. 


WASHINGTON BOULEVARD HOSPITAL 
Tuesday 

-9. Gynecological clinic. 
Wednesday 

A. R. Metz—g. General surgical clinic, presentation of 


unusual fractures. 
Thursday 
\. J. O’Conor—g. Hydronephrosis, etiology and treat- 
ment, case reports, X-rays and operative results; 
suprapubic prostatectomy and transurethral resection 
of prostate comparatively, indications and results. 


Paut C. Fox 
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CHICAGO LYING-IN HOSPITAL 
Staff: Frep L. Abate, J. B. DELEE, WILLIAM J. DiEck- 


MANN, M. Epwarp Davis, FRANK E. WHITACRE, 
MANUEL SPIEGEL and H. C. HESSELTINE. 


Monday 
Staff—2. Obstetrical operations, motion picture demon- 
stration. 
Tuesday 
Stafi—o. Obstetrical and gynecological operations. 
Wednesday 
Stafi—g. Obstetrical and gynecological operations. 
Stafi—2. Obstetrical clinic, motion picture demonstration. 


Thursday 
Stafi—g. Obstetrical and gynecological operations. 
Staffi—z2. Obstetrical and gynecological dry clinic, motion 
picture demonstration. 
Friday 
Stafi—g. Obstetrical and gynecological operations. 
Staff—2. Obstetrical and gynecological dry clinic, motion 
picture demonstration. 


AMERICAN HOSPITAL 
Tuesday 
R. B. MALcotm—g. Surgical clinic, tumors of the neck. 
MAx THOREK and PuHILip THOREK—og. Surgical clinic, 
carcinoma of the rectum. 
W. B. GERHARD—g. General surgical clinic. 
FRANK E. Stmpson—z2. Radium treatment of carcinoma 
of the mouth and tongue. 
SOLOMON GREENSPAHN and FREDERICK BOWE—2. 
agement of placenta previa. 
Wednesday 
MAx THOoREK and PHILip THOREK—g. Surgical clinic. 
Horace E. Turner and S. GREENSPAHN—g. Casualty 
surgical clinic. 
Davis H. PARDOLL and LEON BEILIN—9. Urological clinic. 
FRANK E. Stmpson—2. Radiological clinic, carcinoma of 
the breast and female genitalia. 
Thursday 
BENJAMIN GOLDBERG and JOHN F. Pick—o. 
and technique for surgery of the chest. 
FRANK E. Stmpson—2. Radiological clinic, indications and 
contra-indications to radium treatment. 


Man- 


Indications 


ILLINOIS CENTRAL HOSPITAL 
Tuesday 
HuGu N. MacKecuniE—g. General surgery. 
PuiLip H. KREUSCHER—g. Orthopedics. 
Wednesday 
General surgery. 
Orthopedics. 
Thursday 
General surgery. 
Genito-urinary surgery. 


CHARLES PFEIFFER—o. 
BEVERIDGE MoorE—o. 


S. CLEMENT HOGAN—og. 

Victor LESPINASSE—9. 
Friday 

WittiaM T. HarsHa—g. General surgery. 

James GILL—g. Neurologic surgery. 

Joun J. GILL—g. Obstetrics. 

CHESTER Guy and A. H. BAUGHER—9. 

ference. 


Pathological con- 
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HOSPITAL OF ST. ANTHONY DE PADUA 
Monday 
THomAS DwyER—2. Demonstrations in surgical pathology. 
Tuesday 
LAWRENCE RyYAN—9. General surgery. 
J. J. SprarKA—o. General surgery. 
O. J. Jirsa—o. Urology. 
L. 5. Trcoy—2. X-ray demonstration. 
Wednesday 
R. C. CupLER—o. General surgery. 
JoserH ZABOKRTSKY—9. General surgery. 
F. W. SLope—z. Fracture clinic. 
M. A. WeErssKopF—2. Obstetrics. 
Thursday 
FRANK J. JiInKA—g. Abdominal operations. 
F. B. OLENTINE and R. C. Drury—s. Thyroid surgery and 
general surgical clinic. 
Q. J. Jirsa—o. Urology. 
L. S. Tichy—2. X-ray demonstration. 
Friday 
5. E. DonLoN—g. General surgery. 
A. A. BonA—o. General surgery. 
M. A. WEISskopF—g. Obstetrics. 
F. J. E. ExkRMANN—o. General surgery. 
WILLIAM BRADLEY—9. General surgery. 


GRANT HOSPITAL 
Tuesday 
AnpRE L. STAPLER—o. General surgery. 
F. H. Fatts—g. Gynecology. 
E. FiscoMANN—9g. Vaginal hysterectomy. 
A. G. Frey—g. General surgery. 
GEORGE ABELIO—9. General surgery. 
Ek. Hess—1o. Urology. 
Wednesday 


E. SEIDLER—g. Midtarsal resection. 

A. G. ZIMMERMAN—9. General surgery. 
Thursday 

B. H. OrnporF—g. Electrosurgery. 

W. A. Srunr—g. General surgery. 

ANDRE L. STAPLER—2. General surgery. 

Friday 

SyL_van Coomps—g. General surgery. 

E. W. FiscHMANN—g. Pus tubes. 

A. G. ZIMMERMAN—9g. General surgery. 


EDGEWATER HOSPITAL 
W ednesday—2 


N. Lowry. Electrosurgery in the treatment of carcinoma 
of the rectum. 

LoREN WILDER. Bone transplants. 

I. Prror. Allergic manifestations in arthritis. 

R. Eimer. Biliary surgery. 

M. A. BERNSTEIN. Bone sarcoma. 

M. Mazev. Traumatic rupture of the spleen. 

N. ZeIr_in. Intestinal obstruction. 

M. Kern and LoreEN WILDER. Surgical and nonsurgical 
thyroid. 

A. F, Lasu. Colposcopy. 

D. ScuHLaprk. Prostatic resection. 

T. ParscuHe. Fractures of the femur. 


HOLY CROSS HOSPITAL 
Tuesday 

J. Francis Ruzic—g. Gynecological operations; cholecys 

tectomy, high spinal anesthesia. 
E. R. CRowDER—9. Some practical considerations regard 

ing the Graham test. 
Joun F. DyBALsSK1—10. Hysterectomy, spinal anesthesia 
VINCENT TORCZYNSKI—11. Appendectomy. 

Wednesday 

DonaLp Monaco—g. Thyroidectomy; lecture on avertii 

anesthesia. 
A. R. McCraprE—1o. Hernia operation. 
PauLt LAWLER—11. Low cervical cesarean section. 

Thursday 
STEPHEN BrEzis—g. Gynecological operations. 
MICHAEL STRIKOL—10. Cholecystectomy. 
F. F. FRAER—11. Panhysterectomy. 
C. H. McKenna—11. Cholecystotomy. 
Friday 

M. J. BADZMIEROWSKI—9g. Thyroidectomy; hysterectomy 
RICHARD RocHE—10. Herniorrhaphy. 
ALEXANDER JAvois—11. Appendectomy. 


LUTHERAN DEACONESS HOSPITAL 
Tuesday 
GEORGE H. SCHROEDER, JOHN Koucky, H. C. WALLAci 
and G. H. MAMMEN—g. General surgical clinic. 
Wednesday 
GEORGE H. SCHROEDER, JOHN Koucky, H. C. WALLAcr, 
G. H. MAmMEN, R. G. WILLy and G. O. SoLtem—: 
Clinical demonstrations. 
Thursday 
GEORGE H. SCHROEDER, JOHN Koucky, H. C. WALLAc! 
and G. H. MAMMEN—9g. General surgical clinic. 
Friday 
GrorRGE H. SCHROEDER, JOHN Koucky, H. C. WALLAci 
G. H. Mammen, R. G. WILty and G. O. SOLEM—g 
Clinical demonstrations. 


ST. JOSEPH HOSPITAL 
Monday 
HucH McKEenna—z. Review of traumatic surgery with 
special reference to fractures. 
Tuesday 
FRANKLIN B. McCarty—g. Surgical anatomy, pathology 


and surgical treatment of diseases of the gall bladder. 
Ratpo A. KorpENAT—2. Breast tumors. 


Wednesday 
HucH McKennA—g. Abdominal surgery, surgery of th 
large intestine. 
WALTER W. Vorct—g9. Puerperal sepsis. 
Tuomas J. O’DoNoGHUE—2z. Obstetrical and gynecolo: 
ical operations. 
Thursday 
WILLIAM H. G. Locan—o. Cleft palate and cleft lip op: 
ations. 
RaAtpH C. KorpENAT—2. Gall-bladder surgery. 


Friday 
L. WADE MArtIN—g. Obstetrical clinic. 





PRELIMINARY PROGRAM FOR THE 


AUGUSTANA HOSPITAL 
Tuesday 

N. M. Percy and O. E. NApEAU—g. Goiter and general 

surgical clinic. 

Wednesday 

. T. LUNDGREN and EARL GARSIDE—g. General surgery. 
h W. Nuzum—g. General surgical clinic. 
R. J. OpEN—og. General surgical clinic. 


Thursday 
N. M. Percy and O, E. NapEAu—g. Goiter and general 
surgical clinic. 
Friday 
\. T. LUNDGREN and EArt GARSIDE—g. General surgery. 
J. W. Nuzum—og. General surgical clinic. 
Rk. J. ODEN—o. General surgical clinic. 


EVANSTON HOSPITAL 
Tuesday 

James T. CAsE—o. X-ray diagnosis and therapy. 
WittrAM R. ParKEs—g. Thyroid clinic. 
Marcus H. Hospart—g. General surgical clinic. 
Dwicut F. CLARK—2. Recent advances in the treatment 

of common fractures. 
Marcus H. Hopart—2. Fracture clinic. 

Wednesday 

WitirAM C. DANForTH—9g. Gynecological operations. 
CHARLES E, GALLOwAY—9. Gynecological operations. 
Jerome R. HeaAd—g. Thoracic surgery. 
FREDERICK CHRISTOPHER—2. Demonstration of surgical 

cases. 
RoBErT C. LONERGAN—2. 

cases. 


Demonstration of orthopedic 


Thursday 

Writ1tAm C. DANFoRTH—9. Gynecological operations. 
Joun L. PorTER—9. Orthopedic operations. 
WitirAmM C. DANFoRTH—2. Obstetrical clinic. 
CHARLES E. GALLOWAY-—2. 

diagnosis of carcinoma of the cervix. 

Friday 

FREDERICK CHRISTOPHER—g. General surgical clinic. 
Francis D. GUNN—g. Demonstration of surgical pathol- 

ogy. 
CHARLES E. PopE—g. Proctological clinic. 
J. Everett SANNER—2. Urological clinic. 


OAK PARK HOSPITAL 
Tuesday 

Joun W. Tope—g. General surgery. 
GorDON SwANSON—9. Orthopedic clinic. 
ARTHUR CoNLEY—9. Management of fractures of the 

femur. 

Wednesday 

RALPH SULLIVAN—g. General surgical clinic, treatment 

of peptic ulcer. 
CHARLES Fox—g. Gynecological operations. 
CarL UTHOFF—g. Operative cystoscopy. 


Thursday 
Louis Rrver—g. General surgery. 
ApoLeH Krart—g. General surgery. 
Cart UrHorr—g. Genito-urinary operations. 
Friday 
Joun W. TorpE—g. General surgery. 
MEREDITH MurrAY—g. Gynecological operations. 


Schiller test for the early 
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SOUTH SHORE HOSPITAL 
Tuesday 
AXEL WERELIUS—g. Gastric surgery. 
GEORGE G. O’BRIEN—11. General surgery. 
CLARENCE S. DuNERand AXEL WERELIUS—2. 
on gastric and duodenal ulcer. 


Symposium 


Wednesday 
Hucu MacKecunrE—g. Surgery of the colon. 
FRANK G. MurpHy—11. Orthopedic clinic. 
H. WItiiAmM ELGHAMMER, Guy S. VAN ALSTYNE and PaAuL 
R. CANNON—2. Symposium on intussusception. 


Thursday 
Louis D. SmirH—g. Genito-urinary surgery. 
CLARA JACcOBSON—2. Lung collapse procedures. 
C. C. ManER—4. Cardiac risk in surgery. 
Friday 
E. A. Lurron—g. Gynecological clinic. 
ANDREW DAHLBERG and WILLIAM HANRAHAN—II. 
ative obstetrics. 
H. R. CoLvEr—z. Industrial surgery. 
WALTER FISCHER—3. Foot problems. 


Oper- 


ST. BERNARD’S HOSPITAL 
Monday 
W. G. Epstern—z2. General surgery. 
Tuesday 
W. J. MULHOLLAND—9g. General surgery. 
H. Hormann—g. General surgery. 
G. M. Cusu1nc—2. General surgery. 
L. B. DoNKLE—2. Genito-urinary surgery. 
Wednesday 
B. C. Cusuway and R. J. MATER—9g. Roentgenological 
demonstration of anomalies of spine. 
J. B. HAEBERLIN—9. General surgery. 
W. S. Hector—g. General surgery. 
J. A. PARKER—2. General surgery. 
S. L. GOvERNALE and S. S. MARKIEWICZz— 
intestinal operations. 


2. Gastro- 


Thursday 
MeEyeR—9. Thyroid surgery. 
PHIFER—9. Genito-urinary surgery. 
GuNN—g. Gynecological operations. 
VLOEDMAN—2. Gynecological operations. 


F. 
M. 
P. 
A. 
C. Guy—2. Demonstration of unusual specimens. 


J. 
F. 
W. 
D. 
c. 


Friday 
A. E. McCrapreE—g. General surgery. 
E. A. Racu and F. J. StuckKER—9. Operative obstetrical 
problems. 


EVANGELICAL DEACONESS HOSPITAL 
Tuesday 
Epwarp HEacock—g. General surgery. 
Wednesday 
PauL Morr—g. General surgery. 
Thursday 
Pelvic surgery. 
Friday 

Joun PEARL—g. Abdominal surgery; spinal anesthesia. 


A. J. SCHOENBERG—9. 
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JOHN B. MURPHY HOSPITAL 


Monday 
JosepH KEREKES and R. J. MurpHy—z. Rectal treatment 
of appendiceal and other pelvic abscesses. 


Tuesday 
H. E. Davis—1o. Studies of epiphyseal growth disturb- 
ances. 
W ednesday 
M. J. PuRcELL—10. Emergency surgery. 
QO. H. ScuuLtz—t1o. Observations on treatment of pneu- 
monia. 
Thursday 


F. O. BowE—g. Treatment of puerperal infections. 


H. R. Kenny and S. J. MArK—10. General surgery. 


Friday 
A. C. Garvy—r1o. Diagnosis and treatment of skull 
fractures. 
H. R. Kenny and S. J. MARK—1o. 
ment in abdominal cases. 


Pre-operative treat- 


GARFIELD PARK COMMUNITY HOSPITAL 


Tuesday 
Stafi—o. Symposium on surgery of the stomach with 
special reference to peptic ulcer. SAMUEL G. PLICE: 
Diagnosis and medical management. Harotp N. 
Wait: Diagnosis from roentgen ray standpoint. 
PauL G. Scumipt: Pathology. JoHn R. HARGER: 
Surgery. 


LesLig F. MAcDrIarmMip—11. General surgery. 


Wednesday 

CLAUDE WELby and JoHN J. PFLockK—g. Medical and 

surgical aspects of gall-bladder disease; hysterectomy. 
Thursday 

Joun M. BERGER and FRANK CHAUVET—9. Gall-bladder 

disease with special reference to myocardial changes. 
Friday 

CLARENCE SAELHOF—9. Diapliasic strains of bacteria 
from renal lesions; experimental production of lesions 
with spironenia (spirocheta Pallida). 

Vincent J. O’Conor—g. Tuberculosis of kidney with 
review of cases; hydronephrosis, plastic repair of 
nephropexy. 

LITTLE COMPANY OF MARY HOSPITAL 
Monday 

W. D. Stapte—2. Management of eclamptic patients. 
Tuesday 

L. L. CHARPIER—9. 


elbow. 
J. E. LarsE—to. 


Management of fractures about the 


Treatment of carcinoma of the bladder. 


Wednesday 
EK. D. HuNTINGTON—g. Gastro-intestinal surgery, compli- 
cations. 
Thursday 
L. L. CHARPIER—g. Management of compound fractures. 
W. A. MaLonE—1o. Radium treatment of carcinoma of 
the cervix. 
Friday 
A. W. Woops—g. Gynecological repair operations. 
FE. D. HuNTINGTON—10. Intestinal obstruction. 


POST-GRADUATE HOSPITAL 
Monday 


B. C. CusHwAy—2. X-ray diagnosis. 


Tuesday 
H. SoLowAy—to. Urological clinic. 
EmiL_ RreEs—r1o. Gynecological operations. 
D. ScHLAPIK—2. Intra-urethral prostatectomy, moving 
picture demonstration. 


Wednesday 


J. C. BoopEL—10. Rectal operations. 
Leo ZIMMERMAN—2. Phlebitis. 


Thursday 
H. L. Meyers—i1o. Gynecological operations. 
R. A. LirvVENDAHL—11. Gynecological clinic with colpo 
scopic demonstration. 
Friday 


Emit Rres—r1o. Gynecological operations. 


ILLINOIS MASONIC HOSPITAL 
Tuesday 
E. W. WuHITE—9. Prostatic and renal surgery. 
O. C. RitcH—g:30. Surgery of the kidney. 
CLARENCE SAELHOF—11. Tumors of the testicle. 


Wednesday 
GILBERT Fitz-PatRIckK—g. Obstetrical problems. 
Cares H. PARKES—g:30. Inguinal hernia; cryptorchic 
ism. 
CarRL F. STEINHOFF—11. 
disease. 
Hucu N. MacKecuniE—11. Surgery of the thyroid. 


Friday 
Medical phases of gall-bladder 


Medical phases of thyroid! 


J. Rosco— Harry—o. 
disease. 

Cuiirton K. Trumons—g. Gall-bladder surgery. 

Joun F. Davis—og:30. Surgery of the colon. 

WatteR R. FiscHER—11. Orthopedic problems of the feet 


WEST SUBURBAN HOSPITAL 
Monday 
Harry J. DooLeEy—2z. Urological clinic. 


Tuesday 
Witu1am J. Potts—g. The healing of fractures. 
Oscar B. FUNKHOUSER—9g. Gall-bladder surgery. 
Tuomas I. Motrer—g. General surgery. 
James H. Sxrtes—g. Gynecological clinic. 
Wednesday 
Josep L. NorTtELL—g. General surgery. 
FREDERICK H. Fatts—g. Gynecological clinic. 
Thursday 
Cuarces E. Humiston—g. General surgery. 
Warp E. Potrer—g. Thyroid clinic. 
Louis FAULKNER—9. Interesting obstetrical conditions 
PauL C. Fox—g. Gynecological clinic. 
EUGENE C. PrettE—g. Pathological demonstration. 
HoMER Humiston—2. Urological clinic. 
Friday 
Harry J. StewartT—g. General surgical clinic. 





PRELIMINARY PROGRAM FOR THE 
ST. ANNE’S HOSPITAL 
Tuesday 


I. E. MEANy—1o. Orthopedic clinic. 
J. L. KNApp—rr. General surgery. 
J. B. HaRNEY—2. X-ray demonstration. 


Wednesday 


(;. F. THompson—g. Stomach and intestinal surgery. 
|. W. McConNnELL—10. Gynecology. 
J. J. GEartIn—rr. General surgery. 


Thursday 
H. J. Dootey—g. Urological clinic. 
ki. P. VAUGHAN—9. Gall-bladder surgery. 
kX. P. GRAMER—10. Treatment of head injuries. 
J. L. FLemmnc—1r. Pathological obstetrics. 


Friday 
B. W. Mack—g. General surgery. 
Staffi—1o. Clinical meeting. 
D. F. HAves—11. General surgery. 
L. R. H1tt—z2. Pathological demonstration. 


ALBERT MERRITT BILLINGS HOSPITAL 


Stafi—o, daily. General surgical operations and clinical 
demonstrations. 

Witi1AM ApAms. Demonstrations in thoracic surgery. 

EDMUND ANpDREwS. Gall-bladder surgery. 

ALEXANDER BRUNSCHWIG. Management of malignant tu- 
mors and experimental bone tumors. 

i. L. Compere, C. H. HAtcHerR and Dr. KrEyes. Opera- 
tions and demonstrations in orthopedic surgery. 

LesTER R. Dracstept. Surgery of the stomach and colon. 

C. B. Huccins and H. E. HAymonp. Operations and 
demonstrations in genito-urinary surgery. 

HILGER P. JENKINS. Abdominal surgery. 

D. B. PHEMISTER. Bone surgery, operations and demonstra- 
tions. 


ALEXIAN BROTHERS HOSPITAL 
Tuesday 
Matcotm L. Harris, AuGust ZIMMERMAN, 
FLANNERY and GEORGE L. APFELBACH—o. 
surgery. 
A. WocuINskI and EpwArD WHITE—9. General surgery. 


ROBERT 
General 


EVANGELICAL HOSPITAL 

G. ERMAN JoHNSON. Clinical studies of extra-uterine 
pregnancy. 

Percy E. Hopkins. Clinical studies of pancreatitis. 

CHARLES PAprIK. Treatment of lower limb fractures by 
fixed traction. 

P,uL GEORGE PApsporr—Demonstration of models and 
photographs showing newer methods of the handling 
of fractures of the maxilla and mandible. 
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SHRINERS’ HOSPITAL 
Tuesday 
BEVERIDGE Moore and HARoup SorieLp—g. Orthopedic 
operations. 
Wednesday 
BEVERIDGE Moore—2. Demonstration of plaster tech- 
nique; club foot clinic. 


Thursday 


BEVERIDGE Moore and HAROLD SoFIELD—9. Orthopedic 
operations. 
Friday 
BEVERIDGE Moore and HAROLD SoFIELD—2. Out-patient 
clinic. 


FRANCES E. WILLARD HOSPITAL 
Tuesday 
ALLEN FE. Stewart and MILTON OcHs—o. 
gical clinic. 
FREDERICK MUELLER—3. Surgery of bones and joints. 


General sur- 


Wednesday 
Otis M. WALTER—9. 
VAUGHN L. SHEETS— 


General surgical clinic. 

10. Diabetic clinic. 
Thursday 

Josepu F. Jaros—g. Thyroid clinic. 


Friday 
Victor L. SCHRAGER—g. General surgical clinic. 
SOUTH CHICAGO COMMUNITY HOSPITAL 
Tuesday 
M. FE. FINsKy 
cases. 
Louis D. SmirH—2:30. Tuberculosis of the kidney, presen 
tation of case. 


2. Avertin anesthesia, analysis of 200 


Friday 
JosrepH J. Lesowitz—2. Fractures and dislocations of the 
elbow, presentation of cases treated by open operation. 
FRANK G. MurpPHY—2:30. Fractures of the upper end of 
the humerus, presentation of cases. 
GEORGE G. O’BRIEN—3. Postoperative evisceration, pres- 
entation of case. 


HENROTIN HOSPITAL 
Tuesday 
CHANNING BARRETT—g. Gynecological operations. 
F, LEE STONE—g. Some problems in tubal patency. 
Wednesday 


Joun A. GRAHAM—11. Open reduction of fractures. 











SURGERY OF THE EYE, EAR, NOSE AND THROAT 


PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 


Monday 
D. B. HaypEN—2. Complications of otitis media without 
rupture of the tympanic membrane. 
E. W. Hacens—z2. Unusual laryngeal and bronchial case. 
GrorGE E. SHAMBAUGH, JR. and E. W. HAGENS—z2. Oper- 
ations on the tear sac for dacrocystitis. 
MAx JAcopson—3. Neurological aspects. 


Tuesday 
ROBERT VON DER HEypDT—3. Slit lamp diagnostic clinic. 


Wednesday 
VERNON LEECH—3. Glaucoma. 


Thursday 

BrERTHA KLEIN—1o. Histopathology of fundus. 

T. W. Lewis—2. Discussion of some difficult problems in 
the operation for correction of the nasal septum. 

L. T. Curry—z2. Demonstration of skiagraphs of the 
sinuses and mastoids. 

R. W. WATKINS—2. Nasal findings in allergic cases. 

C. L. DouGHErTy—2. Diathermy and its application to 
the treatment of nose and throat conditions. 


Friday 
W. F. Moncreirr—tio. External diseases of the eye and 
iridocyclitis. 
Etas SELINGER—3. Fundus. 


ALBERT MERRITT BILLINGS HOSPITAL 


Tuesday 
E. V. L. BRown—o. Eye clinic. 
J. R. Linpsay—1o:30. Ear, nose and throat clinic. 
Dewey Katz—2. Eye clinic. 


Wednesday 
Louis Botpman—o. Eye clinic. 
T. E. WALsH—10:30. Ear, nose and throat clinic. 
Joun StouGH—2. Eye clinic. 
J. R. Linpsay and G. H. Scorr—z. Ear, nose and throat 
operations. 
Thursday 
P. C. KRONFELD—9. Eye clinic. 
G. H. Scott and H. B. PErtMAN—10:30. Ear, nose and 
throat clinic. 
Dewey Katz—2. Eye clinic. 
Friday 
Dewey Katz—o. Eye clinic. 
J. R. Linnsay and T. E. WALsH—10:30. Ear, nose and 
throat clinic. 
P..C. KRONFELD—2. Eye clinic. 
T. E. WatsH and H. B. PeEr~tMAN—2. Ear, nose and 
throat operations. 


EVANGELICAL HOSPITAL 


G. Henry Munpt. Technique and interpretation of hear- 
ing tests and technique and interpretation of tests of 
the static labyrinth. 


SURGERY, GYNECOLOGY AND OBSTETRICS 








ST. LUKE’S HOSPITAL 


Monday 
EARL VERNON—2. Ophthalmological clinic. 


Tuesday 

E. Frnptay and RicHARD GAMBLE—2. Ophthalmological 
clinic. 

J. T. CAMPBELL, JoHN A. CAVANAUGH, Horace R. Lyons 
E. P. Norcross, WALTER H. THEOBALD, SYLVIA A 
ScIARETTA, ARTHUR J. Coomps and CLiFForp | 
DouGHERTY—2. Otolaryngological clinic. 


Wednesday 

Atva SowERS—2. Ophthalmological clinic. 

J. T. CAmpBELL, JoHN A. CAVANAUGH, Horace R. Lyons 
E. P. Norcross, WALTER H. THEOBALD, SYLVIA A 
ScIARETTA, ARTHUR J. Coomps and CLIFForD | 
DouGHERTY—2. Otolaryngological clinic. 


Thursday 

FRANK BRAWLEY and JAMES W. CLARK—2. Ophthal 
mological clinic. 

J. T. CamMpBELL, JoHN A. CAVANAUGH, Horace R. Lyons 
E. P. Norcross, WALTER H. THEOBALD, SYLVIA A 
ScIARETTA, ARTHUR J. Coomps and CLIFForD | 
DouGHERTY—2. Otolaryngological clinic. 


Friday 
E. Frypitay and RicHarp GAMBLE—2. Ophthalmological 
clinic. 


COOK COUNTY HOSPITAL 


Monday 
EARLE B. FOwWLER—2. Ophthalmoscopy. 
S. PEARLMAN and N. LesHin—z. (Esophagoscopy and 
bronchoscopy; surgery of the neck. 


Tuesday 
James P. FitzGERALD—2. External diseases of the eye. 
I. Muskat—2. Clinical and surgical otolaryngology; plas- 
tic surgery of face and nose. 


Wednesday 
L. T. Curry—g. Otolaryngology, clinical and surgical 


cases. 
Wituram F. Moncrerrr—g. Ophthalmic neurology and 
ophthalmoscopy. 
Thursday 
SANFORD R. GirrorD—9. Ophthalmic surgery. 
CHARLES F, YERGER—11. External diseases of the eye. 
S. PEARLMAN and N. LresHin—z. (Esophagoscopy an 
bronchoscopy; surgery of the neck. 


Friday 
T. C. GALLtoway and M. T. LAMpERT—10. Malignancy 
about the head, diathermy. 
James P. FitzGERALD—2. Ophthalmic surgery. 
I. MusKat—2z. Clinical and surgical otolaryngology; plas 
tic surgery of face and nose. 











nd 
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CHICAGO EYE, EAR, NOSE AND THROAT 
HOSPITAL 
Tuesday 
H. B. FULLER—9. Mastoid surgery. 
Witi1AM A. HorrMaNn and WILLIAM LINGARD—9. Eye, 
ear, nose and throat clinic. 
Wit.1aM A. FIsHER—g. Cataract operations. 
L. Savirt—1o. Removal of tonsils by diathermy. 
Oscar B. NuGent—11. Eye clinic. 
O. M. STEFFENSON—11. Ear, nose and throat clinic. 
T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 





Wednesday 
O. M. STEFFENSON—9. Tonsil dissection. 
Oscar B. NuGENT—g. Cataract operations. 
WrtttAM A. HorrMan and WILLIAM LINGARD—9. Nasal 
surgery and eye, ear, nose and throat clinic. 
Oscar B. NuGENT—11. Eye clinic. 
QO. M. STEFFENSON—11. Ear, nose and throat clinic. 
L. Savitt—11. Ear, nose and throat clinic. 
H. B. FuLLER—2. Eye, ear, nose and throat clinic. 


Thursday 

Witi1aM A. FIsHER—g. Eye operations. 

Witi1am A. HorrMaANn and WILLIAM LincARD—9. Eye, 
ear, nose and throat clinic. 

T. S. KaAmMMeERLING—o. Surgery of the nasal accessory 
sinuses. 

L. Savitt—1o. Physical measures in otolaryngology. 

O. M. STEFFENSON—11. Ear, nose and throat clinic. 

L. Savirt—1t. Ear, nose and throat clinic. 

Oscar B. NuGENT—11. Eye clinic. 

T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 


Friday 
O. M. STEFFENSON—g. Tonsil dissection. 
WitttAmM A. HoFFrMAN and WILLIAM LINGARD—9. Eye, 
ear, nose and throat clinic. 
Oscar B. NUGENT—9. Fundus photography and pathology. 
H. B. FuLLER—10. Functional testing. 
O. M. STEFFENSON—1I1I. Ear, nose and throat clinic. 
Oscar B. NuGENT—11. Eye clinic. 
H. B. FULLER—2. Eye, ear, nose and throat clinic. 








MICHAEL REESE HOSPITAL 


Monday 
H. S. GRADLE—2:30. Eye surgery. 


Tuesday 


S. J. PEARLMAN—9. Bronchoscopic clinic. 
M. L. Fotk—z. Eye surgery. 


Wednesday 
SAMUEL SALINGER—g. Nasal fractures; plastic of the 
nose. 
M. L. Fotx—z2. Eye clinic. 
H. S. GRADLE—2:30. Surgical eye clinic. 
ROBERT VON DER Heypt—3. Slit-lamp demonstration. 


Thursday 
CASPER EpsTtEIN—9. Cleft palate and harelip. 
J. C. Beck and M. Rerse GutrmAN—1o. Voice produc- 
tion following laryngectomy. 


PRELIMINARY PROGRAM FOR THE 
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RESEARCH AND EDUCATIONAL HOSPITAL 


Otolaryngological Staff: F. L. LepEREr, W. H. THEOBALD, 
J. J. THEoBALD, G. S. Livincston, E. A. BREDLAv, 
N. Fox, S. L. SHAprro, I. G. SpresMAN, P. A. HALPER, 
A. C. Kang, A. Coomss, J. HARNED, O. VAN ALYEA, 
M. Gutrman, S. Morwitz, M. Ostrom, B. LAm- 
BRAKIS, E. HARTLETT, H. KLAwANs, L. FISHMAN, 
H. Wapsworth, J. BELLows and N. Fasricant. 

Ophthalmological Staff: HaLttarp Bearp, M. L. Fork, 
H. J. Smirn, S. Wor, S. KaurmMan, Cart APPLE 
and J. W. CLarK. 


Monday 
Stafi—2. Otolaryngological out-patient clinic. 


Tuesday 
Staff—9. Ophthalmological clinic, operations and dem- 
onstrations. 
Staff—1o. Otolaryngological out-patient clinic. 
Staff—2. Otolaryngological clinic, operations and dem- 
onstrations. 
Wednesday 
Stafi—g. Eye clinic. 
Stafi—1o. Otolaryngological out-patient clinic. 
Staff—z. Otolaryngological out-patient clinic. 
Staffi—4. Otolaryngological seminar. 


Thursday 
Staffi—9. Otolaryngological operations. 
Staff—g9. Eye clinic. 
Staffi—r1o. Otolaryngological out-patient clinic. 
Staff—2. Otolaryngological clinic, operations and dem- 
onstrations. 
Staff—z2. Otolaryngological out-patient clinic. 
Friday 
Staff—o9. Eye clinic, operations and demonstrations. 


Staff—1o. Otolaryngological out-patient clinic. 
Staff—2. Otolaryngological out-patient clinic. 


WESLEY MEMORIAL HOSPITAL 


Tuesday 
RoBert BLuE—9o. Eye clinic. 
Otis H. MacLay—to. Nasal sinus surgery and demonstra- 
tion of culture technique for the examination of 
maxillary and frontal sinuses. 


Wednesday 

Tuomas P. O’ConNor—1o. Otolaryngological clinic. 

A. H. AnpreEws, E. E. Ditton, A. H. ANDREws, Jr.—2. 
Mastoid operations on cadaver showing simple, modi- 
fied and radical operations, with a discussion of the 
indications for each. 


Thursday 
CHARLES B. YOUNGER—9g. Nose, throat and ear operative 
clinic. 
Friday 
ROBERT BLUE—9. Eye clinic. 
Ottis H. Mactay—to. Nose, throat and ear clinic. 


ST. BERNARD’S HOSPITAL 


Friday 
Puitrp O’CONNoR—2. Surgery of the eye, dry clinic. 















ILLINOIS EYE AND EAR INFIRMARY 


Monday 

Eye surgical clinic. 

Ear, nose and throat surgical clinics. 

Tuesday 

S. J. MEvYER—2. Eye surgical clinic. 

G. LivincstoN—2. Ear, nose and throat surgical clinic. 

Wednesday 

Eye surgical clinic. 

Ear, nose and throat surgical clinic. 
Thursday 

Eye surgical clinic. 


R. Von DER HyEpTt—2. 
S. SALINGER—2. 


Dwicut C. OrcuTt—2. 
J. CAVANAUGH—2. 


KE. K. FInpDLay—2. 


T. J. Novak—2. Ear, nose and throat surgical clinic. 
Friday 
T. D. ALLEN—2. Eye surgical clinic. 


ALFRED LEwy—2. Ear, nose and throat surgical clinic. 


MOUNT SINAI HOSPITAL 


Monday 
J. C. Beck, M. R. GutTMan and associates—2. Septum 
cases of uncommon variety; discussion and presenta- 
tion of cases of malignancy about the nose and 
pharynx; carcinoma of the larynx, presentation of 
laryngectomized patients. 


Wednesday 
A. Lewy, S. M. Morwitz and associates—2. Sepsis 
associated with ear disease; cases of labyrinthitis; 
treatment of atrophic rhinitis. 


Friday 

James E. LEBENSOHN—o. 
squint. 

J. Lrescuutz, M. A. GLatt and associates—2. Otogenic 
septic meningitis with recovery; otogenic sepsis with 
death following blood transfusion; tracheobronchial 
Hodgkin’s disease; bronchial melanoma; laryngeal 
chondroperichondritis. 


Operations for cataract and 


OAK PARK HOSPITAL 


Tuesday 


Demonstration of 


HowarpD 
pharyngoscope on the cadaver and living. 


RIORDAN—9. new naso- 
Thursday 


Howarp RrorpAN—g. Treatment of maxillary sinusitis 
with the cold quartz lamp; new method of treatment 
of maxillary polypi by diathermy. 

Friday 


GEORGIANA THEOBALD—9. Demonstration of eye tumors; 


ophthalmic surgery. 


WASHINGTON BOULEVARD HOSPITAL 
Tuesday 
2. Nose and throat clinic. 


Wednesday 
Eye clinic. 


L. McBript 


VirciL WEsTCOTT—2. 
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MERCY HOSPITAL 


Tuesday 
GEORGE T. JoRDAN—g. Nasal ganglion. 
L. G. HorrMAN—g. Cataract extractions. 
C. H. CurtstopH—g. Bronchoscopy. 


Wednesday 
GEORGE MusGRAVE and ALFRED PAISLEY—g. Fronta! 
sinus operation, local anesthesia; modified radical 
mastoid operation with complete removal of flap 
presentation of cases. 


Thursday 
Utysses J. Grrim—g. Radical antrum and mastoid. 
Deno O’Connor and RAy KErwin—o. Ocular tumors. 
Cart ScHauB—9. Focal infection in iritis. 


CHILDREN’S MEMORIAL HOSPITAL 


Wednesday 
GerorGE S. Livincston and Max T. LAMPERT—o9. Intra 
cranial complications of otitic origin, review of cases. 
MavricE H. CottLtE—g. Focal infections of the nose ani 
throat in arthritis; methods of study and treatment 
GLENN J. GREENWOop—9. Intranasal surgery in children 
GrEorGE S. Livincston—g. Introduction of iodized oii 
into the bronchi in the study of bronchiectasis. 
RICHARD GAMBLE—2. External eye diseases in children 
ELMER VORISEK—2. Fundus diseases in children. 
GEORGE P. Gu1BoR—2. Orthoptic training in the treat 
ment of strabismus. 


CHICAGO MEMORIAL HOSPITAL 
Monday 


RicHARD H. STREET and RIcHARD W. WATKINS- 


Otolaryngological clinic. 


Tuesday 
HERMAN P. Davipson and GLENWAy W. NETHERCUT— 2 
Eye clinic. 
W ednesday 
ALFRED E. Lewy and Irvine I. Muskat—2. Otolaryngo 
logical clinic. 


COLUMBUS HOSPITAL 


Monday 


MICHAEL GOLDENBURG—2. Emergency surgery of the ey: 


Wednesday 
G. B. LAmBRAKIS—9. Indications for operative treatmen! 
in acute mastoiditis. 
S. ScIAaRETTA—9. Otolaryngological clinic. 
MICHAEL GOLDENBURG—2. Eye surgery. 
Friday 
MICHAEL GOLDENBURG—2. Eye surgery. 


AUGUSTANA HOSPITAL 


W ednesday 
ALFRED MurrAY—2z. Eye, ear, nose and throat clinic. 
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PRELIMINARY 


ST. JOSEPH’S HOSPITAL 
Wednesday 
\ustin A. HAYDEN—g. Otolaryngological clinic: Tonsillec- 
tomy hemostatis, relative importance of blood clotting 
and bleeding time; stumps; atresia of the posterior 
choanal orifices, demonstrated by wax models. Hear- 
ing conservation, functional tests; mastoid surgery. 
Submucous resection; sinus surgery; treatment of 
fractures. Operations and demonstration of cases 
supplemented by lantern slides, motion pictures, etc. 


ST. MARY OF NAZARETH HOSPITAL 


Tuesday 
GrORGE W. MAHONEY—o. Eye clinic. 
J. J. KILLEEN—9. Far, nose and throat clinic. 


Thursday 


J. J. KIntLeEEN—g, Ear, nose and throat clinic. 


Friday 
I. ROLING—g. Eye clinic. 


WOMEN AND CHILDREN’S HOSPITAL 
Tuesday 
\nice K. HALtt—1o. Nose and throat clinic. 


Wednesday 
FRANCES HAINES—1o. Nose and throat clinic. 


GRANT HOSPITAL 


Wednesday 
S. H. SoporoFF—g. Ear, nose and throat clinic. 
GEORGE DENNIS—g. Eye, ear, nose and throat clinic. 


SOUTH CHICAGO COMMUNITY HOSPITAL 
Tuesday 


GrorRGE E, PARK—3. The center of ocular rotation in the 
horizontal plane. 


FRANCES E. WILLARD HOSPITAL 


Thursday 
WiLLarD D, Brop—E—tro. Surgery of throat and nose. 


LITTLE COMPANY OF MARY HOSPITAL 


Wednesday 
H. T. NasH—1o0. Emergency surgery of the eye. 


PASSAVANT MEMORIAL HOSPITAL 


Friday 
J. GorpON WILson, JoHN DELPH, Cart BooKWALTER and 
ELLISON Ross—g. Ear, nose and throat clinic. 
»\NFORD GIFFORD, WILLIAM MANN, JR. and Ratpeu Davis 
—11. Ophthalmology. 


PROGRAM FOR THE 





CLINICAL CONGRESS IN CHICAGO 581 
WEST SIDE HOSPITAL 
Monday 
James CLARK—2. Ear, nose and throat clinic. 
Tuesday 
A. E. Lunn—z2. Eye, nose and throat clinic. 
W ednesday 
A. E. Lunn—z2. Eye, nose and throat clinic. 
Thursday 
James CLARK—2. Ear, nose and throat clinic. 
Friday 
A. FE. LUNN—2. Eye, nose and throat clinic. 


WEST SUBURBAN HOSPITAL 


Monday 
Ropert H. Goop—2. Surgery of the nose, motion picture 
demonstration. 
Tuesday 
Joun J. THEOBALD—2. Mastoid surgery. 
Wednesday 
GEORGIANA THEOBALD—2. Eye pathological exhibit. 


SOUTH SHORE HOSPITAL 
Monday 
Joun W. STANTON—2. Mastoiditis and its complications. 


Thursday 
Joun W. STaANTON—11. Otolaryngological surgery. 


AMERICAN HOSPITAL 
Tuesday 
Harry L. PoLttock and AssociATEs—2. Ear, nose and 
throat clinic. 
Wednesday 
Oscar Krart—2. Ophthalmological clinic. 


ILLINOIS MASONIC HOSPITAL 


Tuesday 
M. H. CotrLte—to. Some advances in mastoid work. 
B. M. Wot1in—1o. Tonsil surgery in the poor risk cases 
H. FE. TayLor—to. Conservative surgery of the nose. 


JACKSON PARK HOSPITAL 


Tuesday 
H. E. L. Timm—1. Timm’s modification of Sluder ton 
sillectomy. 


ILLINOIS CENTRAL HOSPITAL 
Tuesday 
Hiram SmitH—g. Eye clinic. 
Wednesday 
James H. McLAuGHLin—g. Nose and throat surgery. 





EVANSTON HOSPITAL 
Tuesday 
Tuomas C. GALLOwAy—»o. Otolaryngological clinic. 
Thursday 
Howarp C. BALLENGER—9. Otolaryngological clinic. 


Friday 
GaIL R. SopeEr—z. Lesions of the fundus oculi, lantern 
slide demonstration. 


RAVENSWOOD HOSPITAL 


Wednesday 
A. N. Murray—io:30. Malignancies of the eye. 


MOTHER CABRINI HOSPITAL 


Tuesday 
Noau Fox, J. W. HARNED, JR. and F. M. CraGE—z. Ear, 
nose and throat clinic. 


Friday 
Noaw Fox, J. W. Harnep, Jr. and F. M. CraGe—2. 
External ethmo-frontal operation. 
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GARFIELD PARK HOSPITAL 


Wednesday 

RosBert H. Goop—z. Submucous resection of the septu: 
on the cadaver and living, motion picture demonstra 
tion and discussion. 

Friday 

RosBert H. Goop—2z. Intranasal tear sac operation on th 
cadaver and living, motion picture demonstration an 
discussion. 


ST. ANNE’S HOSPITAL 
Tuesday 
B. T. Gorpon—g. Nose and throat clinic. 


W ednesday 
W. K. Gray—g. Eye and ear clinic. 


JOHN B. MURPHY HOSPITAL 
Monday 
E. F. GARRAGHAN—2. Eye operations. 
Tuesday 
L. H. Wor and Paut WoLtr—t1o. Mastoid surgery. 
Friday 
GEORGE W. MAHONEY—9. Cataracts. 








